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ABSTRACT

Advocates of the market paradigm firmly support that ‘getting the price right’ would
enhance industrial performance and thereby labour performance along the lines of
comparative advantages. Development policy along this line was consistently
pursued in Thailand from the early 1990s, following considerable inconsistencies
after the initial attempt of trade liberalisation in the early 1970s. The average tariff
rate in the manufacturing sector decreased substantially from 45.6 percent in 1993 to
18.5 percent in 2001.

In view of this, it was hypothesised that the trade liberalisation in the early 1990s has
had a positive impact on labour productivity, skilled workers and wage premiums.
The research was initiated by testing for structural breaks using variables such as
employment, output, export and intermediate-input import. The tests for employment
indicate structural breaks in 1993 and 1999 which coincides the period of trade
reforms. These results provide support for further research on the impact trade
liberalisation on labour markets in Thailand.

In this study, selected labour market performance variables - labour productivity,
wage premium and skilled/unskilled ratio - were separately regressed on average
tariff and other trade-related variables to test our hypothesis. Results from the study
show that trade liberalisation had a positive impact on labour market performance. In
addition, improvement in labour productivity has been reflected in wage premiums
and skilled employment. The Thai experience unambiguously reflects a reallocation
of resources towards high productivity and high skilled industrial sectors as a
response to trade liberalisation.
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CHAPTER I
BACKGROUND OF THE STUDY

1.1 INTRODUCTION

Technological change and economic development have strengthened the connection
between people around the world via improved communications and transportation
which have resulted in faster and more freely movement of people and goods across
countries. Because of these, the volume of world trade has increased substantially,
providing people opportunities to enjoy a greater variety of goods which have better
quality at lower prices. In order to get benefit from the expanding international trade,
a number of developing countries, therefore, have switched from a protectionist
industrial policy to one promoting trade and investment liberalisation over the last
two decades. With hope that this will help them to achieve higher rates of economic
growth and to reduce poverty, policy barriers to trade and investment in the countries
have been systematically eliminated. However, it has been found that more
liberalization decreases domestic employment and raise wage inequality.

The effect of trade liberalisation on employment and wage inequality in developing
is a current issue countries and interests researchers, so a number of the study
relating to this topic have been carried out. Although the issues of wage inequality
are variety, most researchers have mainly focused on (i) wage inequality between
workers who are in different industries and (ii) wage inequality between skilled and
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unskilled workers1 (Goldberg and Pavcnik, 2007; Mrabet and Lanouar, 2012). The
studies conducted found that both types of the wage inequality had continually
increased. In several developing countries, increasing wage for specific group of
worker and wage inequality have seemingly correlated to trade liberalisation.
Beyond labour demand and supply framework which together determines wage for
workers in labour market, trade liberalization is brought to explain these phenomena.

Indeed, wages of workers are found to be different across industries, even though
those workers have the same characteristics such as sex and levels of education. This
finding contrasts with the classical economic theory which explains that if the
workers have the same characteristics, they should receive the same wage rate. One
can expected this may be caused by other factors which cannot be explained by
workers’ characteristics themselves such as price of product, technology and
government policy. Trade liberalization, for example, is regarded as the effect of
government policy on output and input markets. Because the policy is implemented
differently for industries such as labour-intensive or infant industries, it will cause
the industries to perform differently. As industrial performance is measured by
labour productivity also used to determine wages for workers, different levels of the
protection, therefore, will cause the industries not only to have different productivity,
but also to hire their workers at different wage rates, raising industrial productivity

1

Skilled and unskilled workers can be classified by their education and occupations (Mrabet and

Lanouar, 2012). Because education data of workers, sometimes, are not available, occupations of
workers are used to classify skilled and unskilled workers instead. Non-production workers and
production workers, for example, are usually regarded as skilled and unskilled workers respectively.
More details about skilled and unskilled workers will be provided again in the next chapter.

3

gap and wage inequality between workers in those industries even thought they have
the same characteristics.

Aside from creating wage inequality between workers who are in different
industries, trade liberalisation is also expected to induce wage inequality between
skilled and unskilled workers within an industry. Generally, trade liberalisation can
do this through a greater competition in domestic markets which, in turns, forces
domestic firms to upgrade their competitiveness via productivity improvements. One
of the several ways to improve their productivity is to hire more skilled/productive
workers. Because skilled workers are limited especially in developing country, trade
liberalisation will consequently shift the demand for this group of workers upward,
increasing a wage premium for skilled labour vis-à-vis unskilled labour. In addition,
the shift of the demand away from unskilled workers toward skilled workers which
are relatively scarce could then result the decreasing-total employment.

Thailand has long used trade liberalisation policy as the main strategy to stimulate
economic growth. It can be said that Thailand liberalized its trade in the early 1990s
by making major commitments to reduce import tariffs under the General Agreement
on Tariff and Trade (GATT), later transformed into the World Trade Organization
(WTO) (Tanapornphun, 2008). Even though the tariffs have decreased in all sectors,
the tariffs have decreased mainly in the manufacturing sector (WTO, 2003). The
average tariff in this sector decreased substantially from 45.6 percent in 1993 to
23.30, 18.5 and 8.78 percent in 1994, 2001 and 2009, respectively (Phan, 2004;
Jongwanich and Kohpaiboon, 2007). Therefore, to study the impact of trade
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liberalisation on wage inequality in developing countries, the Thai manufacturing
sector is a useful example.

Because the trade liberalization policy has concentrated in the Thai manufacturing
sector, the workers in this sector therefore have been thought to be affected by the
liberalization policy most (WTO, 2003)2. In Thailand’s case, based on the theorized
impact of trade liberalisation on labour markets, one may expect that trade
liberalization will:
(i)

increase manufacturing labour productivity,

(ii)

raise manufacturing wage premiums,

(iii)

stimulate demand for skilled labour and finally

(iv)

increase wage inequality between skilled and unskilled labour.

According to these, trade policy without concern of its effects on the domestic labour
market might cause a declining employment and a widening wage inequality not
only between workers who are in different industries, but also between skilled and
unskilled workers within an industry in the Thai manufacturing sector.

There are very few studies on the effect of trade liberalisation on wage inequality in
Thailand. Even though some of these studies relate to wage inequality, the link
between wage inequality and trade liberalisation is not very clear in these descriptive
studies (Bhula-Or and Kripornsak, 2008; Chandoevwit, 2009; Aemkulwat, 2011). In

2

Thailand’s economy composes of two main economic sectors; agriculture, non-agriculture sectors.

Composing of the industrial and service sectors, the non-agriculture, now, becomes more important as
it shares around 90 percent of the Thai gross domestic products (GDP).
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a related study, Velde and Morrissey (2004) investigated how foreign direct
investment (FDI) affects wage inequality between skilled and unskilled workers in
Korea, Taiwan and Thailand. By using macro-level data, they found that FDI had an
ambiguous effect on wage inequality. After controlling for country effect, wage
inequality was found to increase in Thailand only. This finding, together with fact
that their data for Thailand overlaps with the country’s trade liberalization period,
suggests that it might be fruitful to undertake a systematic and deeper study of the
effects of trade liberalisation on the labour market in the country.

How should such an empirical study be undertaken?

The research framework

adopted in this study takes into account the fact that wages of workers are
determined by (i) trade liberalisation3, (ii) technology4 and (iii) factor
supply(workers) e.g. Jones and Engerman (1996). Thus, a valid analysis of the effect
of trade liberalisation on wage inequality needs to incorporate these sets of variables.
Such an approach will provide an explanation of the impact of trade liberalisation
taking into account the linkages between trade, technology and employment. These
linkages have been neglected by most studies. Therefore, this study (thesis) aims to
fill this empirical research gap.

3

In this study, the instrumental variable trade liberalization is tariffs. Export and intermediate input

import and foreign direct investment (FDI), which are regarded as international production network
variables, are also included in this study. Empirical studies found that being a part of international
production network could contribute wage inequality (Feenstra and Hansan, 1996; Kohpaiboon,
2011).
4

Empirical studies normally use productivity as an instrument variable for technology (Gujarati,

2003, p.196).
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1.2 OBJECTIVES

The main objective of this study is to examine whether trade liberalisation has
increased labour productivity, manufacturing wage premiums, and wage inequality
between skilled and unskilled labour in the Thai manufacturing sector over the
period 1993 to 2007. This time period was chosen as it coincided with the period of
trade liberalisation which is expected to affect those variables. Because the effect of
trade liberalisation on the variables is both pervasive and deep, this study will
carefully investigate the impact of trade reforms on the Thai manufacturing labour
markets. In order to find preliminary and indirect evidence on the impact of factors
(including trade liberalisation) on labour markets, this study will first examine the
structural breaks in the labour demand-related and trade-related variables. Then, it
will seek to discover whether trade liberalisation is associated with changes in labour
productivity in this sector by controlling for skilled employment. After that, it will
examine whether trade liberalisation are associated with manufacturing wage
premiums and wage inequality between skilled and unskilled workers. According to
these aims, the research hypotheses and corresponding methodologies will be
presented briefly as follows.

Hypothesis 1: Trade liberalisation has resulted in structural breaks in labour
market and trade variables.
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To answer the first hypothesis, a unit root test incorporating structural breaks is
conducted on the time series manufacturing data. The time series variables, which
are selected based on the demand for labour framework, are manufacturing
employment, manufacturing average wage and manufacturing output. These
variables are widely used by empirical studies (Hine and Wright, 1998; Davis and
Harrigan, 2011). To link trade liberalisation to these labour market variables,
selected trade relevant variables are included such as export, capital import and
intermediate-product import in this study (Mishra and Kumar, 2005; Ing, 2009). If
the variables have structural breaks simultaneously at the same time as the Thai trade
liberalisation, this result will support the idea of this study that the labour market and
trade liberalisation variables might be related. The methodologies used to answer this
hypothesis is the unit root test with structural breaks (Lee and Strazicich, 2003).
More details about the methodologies will be provided in Chapter 5.

Hypothesis 2: Trade liberalisation has increased manufacturing labour
productivity growth in the Thai manufacturing sector.

Labour productivity growth (LPG) is postulated to be affected by trade liberalisation.
Higher levels of the trade liberalisation are expected to put more pressure on
domestic manufacturing to make adjustments by increasing their productivity. Thus,
trade liberalisation is expected to rise the labour productivity in this study. In
addition, because capital, skilled workers employed in industries are also expected to
rise the productivity, they will be corporated into the model and regarded as the
controlled variables. According to this study, if the hypothesis is not rejected, it
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would demonstrate that trade liberalisation stimulates productivity growth. To
answer this hypothesis, LPG will be calculated from industry-level data and then
regressed on three sets of variables which are industrial characteristics, skilled
employment and trade liberalisation. More details about the model and the variables
will be presented and discussed in Chapter 6.

Hypothesis 3: Trade liberalisation has increased industrial wage premiums in
the Thai manufacturing sector.

A two step procedure will be employed to test this hypothesis. First, wage premiums
in manufacturing industries will be calculated from industry-level data in a fashion
consistent with Krueger and Summers (1988) that individual workers’ monthly
wages will be regressed on workers’ characteristics and industry dummy variables.
The calculated coefficients of the industry dummy variables in the first stage are
important and can be interpreted as representing industrial wage premiums which
will be linked and explained by three sets of variables, namely, trade liberalisation,
labour productivity and employment in the second stage. Because skilled intensity
and productivity (technology) in the Thai manufacturing sector is theoretically
related to industrial wage premium, these variables will be included into this study,
regarded as controlled variables.

Adding these variables into the model

differentiates this study from others as the variables have been neglected by
conducted empirical studies. Beside the correct result of the effect of trade
liberalisation on the manufacturing wage premiums, this study will help to clarify
how trade liberalisation, productivity and employment affect industrial wage
premium in the Thai manufacturing sector.
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Hypothesis 4: Trade liberalisation has increased wage inequality between
skilled and unskilled labour.

This hypothesis is tested based on firm-level data from Thai manufacturing surveys.
A model of relative wage of skilled to unskilled worker is applied in this study. It is
based on an extension of the model used by Katz and Murphy (1992) which focussed
only on the effect of technology on the relative wage of skilled to unskilled workers
(wage inequality between skilled and unskilled workers).

In this study, tariff

variables, therefore, are added to the model to examine how trade liberalisation
affects the wage inequality. The significant of trade variables on the relative wage of
skilled to unskilled workers will imply that trade liberalization has been bias toward
skilled workers by shifting the relative demand for skilled to unskilled workers
upward and raise the wage inequality between both groups of workers. More detail
about this study will be provided in Chapter 8.

1.3 STRUCTURE OF THE THESIS

This thesis is composed of nine chapters. Chapter 2 is separated into two sections.
The first section will provide stylized facts on trade liberalisation, employment,
labour productivity, wages and wage inequality between skilled and unskilled
workers in the Thai manufacturing sector. The data of the variables in this chapter is
secondary data mainly from Bank of Thailand (BOT) and National Social and
Economic Development Board (NSEDB), covering the period 1993 to 2007.
Evidences of increasing productivity and wage inequality found in this chapter will
stimulate this study to make further investigations on this topic in subsequent

10

chapters. Then, the second part will provide and discuss the theories in order to build
up the framework of this study. The framework purposes to explain how trade
liberalisation affects labour productivity, skilled/unskilled employment, wage and
wage inequality.

Chapter 3 reviews the empirical literature on the impact of trade liberalisation on
employment, labour productivity, industrial wage premiums and wage inequality
between skilled and unskilled workers. The literature reviewed covers cross-country
studies, single country studies and Thai studies. Although a number of selected
studies are from developed countries in which this topic was first developed, most
studies in this chapter will review evidences from developing countries that have
economic conditions similar to Thailand. In the end of this chapter, the gap of the
studies reviewed in this area will be indentified.

Chapter 4 provides background and discussions on key aspects of the Thai economy.
It aims to provide a broad picture of Thailand and the Thai economy. It will show
how the country’s economy has developed. The topics covered in this chapter
include general information, political development, national economic and social
development plans, economic performance, trade liberalisation, labour market and
macroeconomic indicators.

Chapter 5 provides time series analyses of labour market variables and trade
liberalisation variables by using a unit root test with structural breaks.

This

technique is to identify whether the variables have structural breaks that coincide
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with the period in which trade liberalisation in Thailand accelerated. If they do, it
implies that trade liberalisation and the Thai manufacturing labour market might be
related. It, therefore, will inspire this study to make further investigation of the effect
of trade liberalisation on productivity and wage inequality in the Thai manufacturing
sector.

Chapter 6 provides an empirical analysis of how labour productivity growth (LPG)
relates to trade liberalisation after controlling skilled employment and industrial
characteristics.

If the trade liberalisation variables and skilled employment are

positively significant, it implies that trade liberalisation and skilled workers are the
sources of LPG in the Thai manufacturing sector.

Chapter 7 provides an empirical analysis of how manufacturing wage premium is
affected by trade liberalisation, productivity and skilled employment. After
controlling for all the variables which theoretically determined the wage premium,
the positively significant effect of trade liberalisation on the wage premium would
explain that trade liberalisation stimulate wage inequality between workers who are
in different industries even though they have the same characteristics.

Chapter 8 examines whether trade liberalisation variables raise the wage inequality
between skilled and unskilled workers. To answer this hypothesis, the inverse
relative labour demand5 will be used. The relative wage of skilled to unskilled

5

Relative wage of skilled to unskilled workers is a function of relative employment of skilled to

unskilled workers (Katz and Murphy, 1992).
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workers variable will be regressed on trade liberalization and other controlled
variables. A significant relationship between trade liberalisation variables and the
relative wage will help to explain that trade liberalisation increases wage inequality
between both groups of workers by shifting the relative demand for skilled to
unskilled labour upward, rising the relative wage of skilled to unskilled labour or the
wage inequality.

Finally, chapter 9 provides an overall summary of the empirical findings of this
study as well as discusses the policy implications that arise from the. In addition, it
will also highlight the limitations of this study and will suggest topics for further
research.

1.4 CONCLUSION

Trade liberalisation policy has been used by developing countries to stimulate
economic growth and employment. Recently, it has been found to negatively affect
on domestic labour market by associating with a decreasing employment and
widening wage inequality. Thailand is a middle-income and developing country. It
has used trade liberalisation as a main strategy to stimulate economic and
employment growth. Therefore, since it has liberalised its economy, the trade
liberalisation has been expected industrial productivity to increase, shifting relative
demand for skilled to unskilled labour and widening wage inequality between
different groups of workers.
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Because trade liberalisation has had a wide and deep effect on the Thai
manufacturing sector, first, different levels of protection might cause industries to
perform differently. As the performance measured by productivity is used to
determine wage for workers, the different levels of protection could lead to a greater
different industrial labour productivity and industrial wage rates. A consequence of
this could be an increase in industrial wage premium, namely widening wage
inequality between similar workers in different industries. Moreover, trade
liberalisation is expected to raise demand for more skilled workers in an industry,
shifting the demand for labour towards more skilled workers. This will raise the
relative wages of skilled to unskilled workers, thus increasing wage inequality
between both groups of workers.

Because researchers have not empirically analysed the relationship between trade
liberalisation and labour markets within a comprehensive framework that includes
labour productivity, manufacturing wage premiums, skilled employment and wage
inequality between skilled labour and unskilled labour, this study (thesis) is
conducted with the aim to fill the research gap in this area. As endogeneity problems
often arise in empirical analysis based on a comprehensive framework, to overcome
this problem, this study will separately examine the effects of trade liberalisation on
the various aspects of labour markets such as labour productivity, manufacturing
wage premium, and wage inequality between skilled and unskilled labour. This study
is expected to be a comprehensive study to explain the effect of trade liberalisation
on wage inequality in the Thai manufacturing sector.
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CHAPTER II
STYLIZED FACTS OF THE THAI MANUFACTURING EMPLOYMENT,
LABOUR PRODUCTIVITY AND THEORETICAL FRAMEWORK

2.1. INTRODUCTION

The purposes of this chapter are to present stylized facts on Thailand’s trade
liberalisation and labour market over the period 1991 to 2007, and to establish the
theoretical framework which connects the sets of trade liberalization and labour
market variables together. First, it will show that dramatic changes in Thailand
tariffs reforms which have coincided with major changes in key labour market
variables in the Thai manufacturing sector, namely labour productivity, employment
and wages. After that, it will show the theoretical framework that all variable will be
linked together based on trade and labour market theories which can then be
empirically analysed in subsequent analysis in the next chapters.

This chapter is organised into six sections. Section 2 explores trade liberalisation in
Thailand over the last two decades. Section 3 then presents a number of trends of
variables which are manufacturing labour productivity, real wages, and divergences
in skilled labour relative to unskilled labour. Attempts to link these variables using
various economic theories are then presented in section 4, resulting in a proposed
framework for the study in Section 5. Finally, a summary and conclusion are then
presented in Section 6.
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2.2 TRADE LIBERALISATION

With commitments to the World Trade Organization (WTO), Thailand undertook
significant trade liberalisation between 1994 and 1997. So, tariffs which were used
as instrument for trade protection had been eliminated and dropped sharply between
1993 and 1994 from 45.60 percent in 1993 to 23.30 percent in 1994 (See Table 2.1).
After that, it has decreased with fluctuation to 9.90 percent in 2008.

Table 2.1 Average Tariff Rate between 1993 and 2008
Year

Average Tariffs

1993

1994

1997

1998

1999

2008*

45.60

23.30

17.00

20.10

17.15

9.90

Source: Jongwanich and Kohpaiboon (2007) and *WTO Report (2009)

Even though there was a setback in 1997 due to the Asian Financial Crisis which
discouraged the Thai government to further liberalise its trade and forced the Thai
government to apply a more protectionist trade policy causing the average tariff level
to increase from around 17.00 percent to 20.10 percent in 1997 and 1999,
respectively, the Thai government has continually implemented trade liberalization
policy. The second round of Thai trade liberalisation, therefore, started again in 1998
when the Ministry of Finance appointed a Tariff Restructuring Committee to (i)
study tariff rates and structure, and to (ii) reclassify goods in each group. As a result,
tariffs on capitals goods, raw materials and other products (more than 630 items in
total) were reduced in August, 1999 (WTO, 2011). Table 2.1, shows that average
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tariff rate was reduced from around 20.10 percent in 1998 to around 17.15 and 9.90
percent in 1999 and 2008, respectively. The further liberalisation after the crisis
indicated that the Thai government has put large important on the trade liberalization
policy and has expected it to help the Thai economy get recovery from the recession
and to stimulate economic growth in the future.

2.3 LABOUR PRODUCTIVITY, REAL WAGE AND EMPLOYMENT

Actually labour productivity, employment and real wage are related. Theoretically,
the rise of productivity will increase employment and wage for workers. Since 1994
that the trade liberalisation policy has been implemented by the Thai government,
productivity has been expected to increase along with real wage and employment.
However, employment in Thailand has not moved in the way that economic theory
predicts. Over the period of trade liberalization, even though productivity and real
wage have increased, employment has been found to fluctuate. First, it had increased
and then continually decreased (See Figure 2.1). The explanation for this is that trade
liberalization stimulates industrial productivity and real wage for workers, but it
tends to bias towards only skilled workers (not unskilled workers that are abundant
in developing countries). As a result, the demand for skilled labour has gradually
shifted upwards after trade liberalisation started implemented. Because skilled
workers are scarce while unskilled workers are abundant, especially in a developing
country like Thailand, the shift in the demand for skilled workers will not only
decrease the total employment, but also raise the relative skilled wage to unskilled
wage and wage inequality.
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Figure 2.1 Percentage of Thai manufacturing GDP to Thai GDP and
Percentage of Thai Manufacturing Employment to Total Employment
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Source: National Social and Economic Development Board (2012b)

Careful examination of Figure 2.1 shows that the percentage of manufacturing
employment to total employment does not keep up with an increase of the Thai
manufacturing GDP to Thai GDP. Actually, they show a negative relationship. Over
the period 1991 to 1997, the manufacturing output relative to total output has
decreased (increased) while the relative manufacturing employment to total
employment has increased (decreased). The divergence of the trends of these
variables may be best explained by change in labour productivity in this sector which
allows industries to have higher output by using less input (workers).
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2.3.1 Labour Productivity in the Thai Manufacturing Sector

Regarding labour productivity in the Thai manufacturing sector, Figure 2.2 shows
that labour productivity index6 had increased from around 105 in 2001 to 160 in
2011, respectively.

Figure 2.2 Labour Productivity Index by Sector between 2001 and 2011
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Source: Bank of Thailand (2012)

This supports the expectation of this study that the divergence of (i) the percentage
of manufacturing output to total output and (ii) the percentage of manufacturing

6

The labour productivity indexes of manufacturing sector and agriculture sectors are the labour

productivity of both sectors relative to average labour productivity of the whole sectors by regarding
the 2001 as the base year (Bank of Thailand, 2012).
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employment to the total employment could be caused by increasing labour
productivity.

Over the period 2001 to 2011, the Thai manufacturing productivity grew around 5
percent a year. Although productivity index declined between 2008 and 2009, which
was due to the global crisis that originated in the US, it bounced back quickly and
started increasing again in the later year. Laosirirat (2013) explained that the crisis
and the world economy were important factors forcing the Thai industries to make
an adjustment. Projects relating to product-quality improvement and cost-saving
projects, therefore, were created in order to survive after the crisis. Laosirirat (2013)
indicated that an international trade and the world economy had influenced Thai
manufacturing sector and labour market.

If comparing productivity between agricultural and manufacturing sectors, Figure
2.2 shows that The industrial labour productivity had increased and even increased
faster than agricultural labour productivity. Poapongsakorn et al.(2011) explained
the low productivity in agricultural sector because this sector is labour intensive and
has low capital investment. Thus, the agricultural labour productivity growth in this
sector on average from 2001 to 2011 was only around one percent a year. This was
very different from industrial sector which had higher labour productivity growth
rate. As a result, the labour productivity gap between manufacturing and agricultural
sectors has continually increased. As mentioned before that the labour productivity is
used to determine the wage for workers, the increasing labour productivity gap
would result in the increasing wage gap between workers in both sectors.
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2.3.2 The Real Wages by Sector

Real wages of

agricultural, non-agricultural and manufacturing sectors7 are

presented in Figure 2.3. In Thailand, real wages in all sectors have increased over the
period 2001 to 2009. However, the real wage of non-agricultural sector (which
includes the manufacturing sector) remained the highest which is around 2 or 3 times
higher than the real wage of agriculture sector.

Figure 2.3 Real Wages by Sector between 2001 and 2009 (in Baht)

Source: Bank of Thailand (2012) Note: 1 $US = 30 Baht

As in increasing wage gap is consistant with an increasing productivity gap between
agricultural and industrial sectors, it could expect that the wage gap (wage
7

The non-agriculture sector is composed of (i) Mining and quarrying (ii) Manufacturing (iii)
Construction, (iv) Electricity, gas and water supply, (v) Transportation, (vi) Wholesale and retail
trade, (vii) Banking, insurance and real estate, (viii) Ownership of Dwellings (ix) Public
administration and defence and (x) Service (NSEDB, 2012)
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inequality) would be driven by the different productivity between both sectors over
the period of trade liberalization.

2.3.3. The Employment by Education

Regarding employment by education in Thailand, the structure of employment has
transformed over time. Generally, it can be said that the Thai employment became
relatively more skilled intensive. This could be the result of education policy
continually implemented by the Thai government increasing supply of higher
educated workers and increasing demand for this type of workers. Figure 2.4 shows
that the proportion of higher education workers to the total employment has
increased between 1994 and 2010. However, Thailand is an unskilled labour
abundant country in which unskilled labour shares the largest proportion of the Thai
employment. An increasing demand for skilled workers and employment could
result a decreasing total employment.
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Figure 2.4 Employment by Education in Thailand between 1994 and 2010
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Source: The data between 1991 and 2000 are from the National Social and Economic
Development Board (2012a) while the data between 2003 and 2010 are from the
Bank of Thailand (2012). Note: The proportion of employment of workers who
finished primary school and lower to total employment is shown on the right axis of
the graph.

Figure 2.4 shows that workers who completed primary school and lower, share the
largest proportion in the Thai labour force for 65.22 percent. However, the
proportion had decreased significantly (right axis of Figure 2.4). It dropped from
around 70 percent in 1994 to around 54 percent in 2007 which is about one percent a
year. Especially, during Asian currency crisis between 1997 and 2000, the proportion
of this group of workers dropped dramatically from around 70 percent in 1997 to
around 60 percent in 2000. One can expect that the Asian currency crisis, therefore,
had dramatic effect on employment of this group of workers.
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On the other hand, the proportion of employed workers who completed secondary
school was found to increase over the time period from 22.00 percent in 1994 to
30.07 percent in 2010, even during the Asian currency crisis. This could imply that
the crisis allowed employers to make an employment adjustment by using more
relatively higher education workers. In addition, the share of the university graduate
employment had increased with fluctuation. It dropped sharply between 1997 and
2000, then, increased from 9 percent in 2003 to 16 percent in 2010. Overall, the
employment growth of university graduated workers increased by around 5 percent a
year.

Regarding to the supply side of labour, Figure 2.5 shows a number of students by
level of completed education. For all the levels, a number of students had increased,
except for ‘completed primary school’. Compared to other levels of education, the
number of university graduate students had almost constantly increased and
increased sharply between 2003 and 2008. However, the trends of other education
levels were different. They gradually increased in the first period from 1993 to 2000,
but continually decreased in later years. Overall, the growth rate of students who
completed (i) primary school and lower, (ii) secondary school, (iii) diploma and (iv)
university and higher are around -0.12, 4.47, 5.14 and 19.82 percent, respectively.
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Figure 2.5 A Number of Students by Level of Completed Education
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In conclusion, basic findings show that the productivity and real wages has increased
unequally between economics sectors. Industrial productivity and real wage have
been found to increase faster than agricultural productivity and real wage. The
liberalization which concentrated in manufacturing sector is suspected to be the
source of faster increase in the manufacturing productivity and real wage. In
addition, it is expected to raise the demand for skilled workers, even surpassing
increase of its own supply. As a result, trade liberalisation, trade liberalization had
caused an increasing productivity and real wage, but decreased the total
manufacturing employment.
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As employment, wage inequality and labour productivity and trade liberalization are
related, next section aims to show theories which explain how these variables are
linked together. The theories shown in next section are expected to clarify the
relationship of these variables.

2.4

THEORIES

OF

TRADE,

WAGE,

PRODUCTIVITY

AND

EMPLOYMENT

In the competitive labour market, economic theory explains that wage and
employment are determined by both labour demand and labour supply. If assuming
workers have the same characteristics such as gender, education and experience,
they should receive the same wage rate (Wachtel, 1984). However, in reality, it does
not seem to be like this. Although the workers have the same characteristics, they are
hired at different wage rates. Beside sticky adjustment in labour market causing
workers hard to move from low wage sector to high wage sectors, heterogenous
firms/industries recently are applied to explain the wage difference among workers
cross industries. One of the prominent theories is ‘efficiency wage theory’. Krueger
and Summers (1988) defined the efficiency wage as:

“The efficiency wage is the wages of workers which are determined
by more than simply supply and demand. It points to the incentive for
firms/industries to pay their employees more than the market-clearing
wage in order to increase their productivity”
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According to this, wage of workers could be different cross industries depending on
heterogeneous characteristics of industries that they are working for. The wage of
workers which is contributed by industrial characteristics, is generally called the
industrial wage premium (Bartel and Sicherman, 1999). Beside technology used by
industries, trade liberalisation policy toward an industry is expected to affect
industrial wage premiums. However, because the relationship the liberalization and
industrial wage premium, especially in a developing country, remain inconclusive,
theories, therefore, have been developed to explain this phenomenon.

There are two main theories which explain the relationship between trade,
employment and wage; Heckscher-Ohlin Samuelson (HOS) theory and HarrisTordaro theory. The former focuses on explaining how free trade between two
countries can change the inputs’ prices (wages of skilled and unskilled workers) and
employment (Feenstra, 2004). However, the later aims to explain how employment
reallocation, especially skilled employment, responds for wage and productivity
differences between sectors/industries (Harris and Todaro, 1970). The detail theories
will be explained more in the next following section.

2.4.1 Heckscher- Ohlin Samuelson (HOS) Theorem; The 2x3x2 Model

First, the 2x2x2 HOS model has been the ground for empirical studies to explain
how trade between two countries (developed and developing countries) in two
products, impacts on wages of two types of inputs (skilled and unskilled workers).
Under the assumption that skilled workers are abundant but unskilled workers are
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scarce in a developed country, trade liberalisation will drive the developed country to
use the abundant resource (skilled workers) more intensively, so the relative demand
for skilled labour to unskilled labour will be shifted upward and then will raise wage
inequality betweeen these groups of workers.

On the other hand, the effect of trade on wages of both types of workers will be
different in a developing country. Over there, unskilled workers are abundant while
skilled workers are scarce, so working in the same way, trade liberalisation will shift
the demand for abundant factor (unskilled workers) upward and then rise return
(wage) to them. As a result, trade liberalisation will decrease wage inequality in a
developing country.

However, a situation of wage inequality in developing countries has not behaved as
theory predicts. Empirical studies have found that wage inequality has increased in
developing countries instead (Wood, 1997; Mrabet and Lanouar, 2012). To explain
this, Therefore, the 2x3x2 HOS was developed to explain the increasing wage
inequality in a developing country (Davis, 1996). Under the assumptions that (i)
there are two countries, three products and two types of inputs; skilled and unskilled
workers, (ii) both countries have identical technologies, (iii) productuion output must
have a constant return to scale, (iv) technology used to produce outputs are different,
(v) labour

and capital is mobile within a country, but cannot move between

countries (vi) commodities have the same price everywhere (vii) international market
is operates in perfect competition (no cost of transportation), the 2x3x2 HOS can
explain the phenomena of increasing wage inequality in developing countries.
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The 2x3x2 HOS assumes that (i) Z is a highest-skilled labour product which can be
produced only by a developed country (the north), (ii) M is a medium-skilled labour
product which can be produced by both developed and developing countries, and
(iii) C is an unskilled labour product which is produced only by a developing
country (the south). For consumption, it assumes that both countries consume all the
three goods, so the developed country will produce the most skilled intensive
product Z to export while a developing country will produce the least skilled
intensive product C to export (See Figure 2.6)

Figure 2.6 Local Factor Abundance and Wage-Gap in A Developing Country
Skilled labour

North
Z

South

M
C

North

South

Unskilled labour

Source: Davis (1996)

Because of trade liberalisation in a developed country, the import tariffs in the
country have been eliminated, so the price of product M from the developing
country’s point of view is higher (Davis, 1996, p.6). Therefore, this will pursue the

29

south to produce more of M to export. As such, the production in a developing
country has been biased and moved towards good M which utilises relatively higher
skilled labour for the export market. As a result, the relative demand for skilled
labour to unskilled labour will increase and then raise the wage inequality between
skilled and unskilled workers in a developing country.

In addition, extending wage inequality could be shifted upward as the result of
international activities and being a part of international production network.
Generally it means those industries/firms that, for example, either have import,
export activities, foreign partners or the combination of these together (Kohpaiboon
and Jongwanich, 2013). This types of firm tend to be more effective and have higher
productivity than the others who do not have these kind of activities (Tomiura,
2007). Exporting firms, for example, can pay the higher wage for their workers than
firms that focus only on domestic market. Generally, they tend to benefit from the
economy of scale, so their productivity will rise after beginning to export. Because
higher productivity means the higher wage for workers, export activity can cause the
different wage of workers between industries that export and do not export.

As well as export activity, input outsourcing can stimulate the wage inequality. Instead
of producing the inputs themselves, domestic industries might hire foreign firms to
produce intermediate input for them. Because the outsourced inputs not only are
cheaper, have better quality, but also frequently come with a higher technology, these
will help the outsourcing firm to reduce output cost and to increase their productivity. As
productivity positively relates to wage of workers, the outsourcing activity will rise that
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industrial wage premium and the wage inequality between workers in different
industries.

Moreover, wage inequality can be raised by foreign direct investment (FDI).
Generally, it can be said that the foreign partners seem to provide local partner better
knowledge and world market opportunities. Therefore, FDI with better knowledge
tends to complement to skilled workers. As a result, after the presence of FDI, the
productivity and demand for skilled workers will be expected to increase, stimulating
industrial wage premiums, shifting demand for skilled workers to unskilled worker
upwards,

rising the wage inequality not only between workers in different

industries, but also between skilled and unskilled worker within an industry.

Besides being a part of production network: doing export, inte-rmediate input import
and having FDI, Krugman (2008) explains wage inequality can be extended by
government policy. As the industrial trade policy can be bias toward some specific
industries. Thailand, for example, wants to nurture its Motor vehicles, trailers and
semi-trailers industry; therefore, tariffs for this industry remain relatively high
compared to other industries. This can push the industrial sector in developing
countries to become more skilled intensive, raising the demand for skilled labour and
causing wage inequality between Motor vehicles, trailers and semi-trailers industry
and other industries.
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Figure 2.7 Relative Demand and Supply in the Labour Market
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By adapting the graph in the study of Haskel (2000), Figure 2.7 simply explains the
effect of trade liberalisation, production network, productivity improvement on
employment and wages (labour market) in a developing country. The X axis
represents unskilled wage, relative to skilled wage (Wh/Wl). The Y axis represents
the number of unskilled workers, relative to skilled workers (Eh/El). The D1 line is
the relative demand for skilled to unskilled workers while S1 is the relative supply of
skilled to unskilled workers. Demand has a negative slope which means as Eh/El
increases, the Wh/Wl will decrease. In the short-run, the supply is inelastic, so a
vertical line represents supply of Eh/El.
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Figure 2.8 Shift in Relative Demand and Supply in the Labour Market
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Figure 2.8 considers an outward shift in the supply of human capital from S 1 to S2. If
holding demand is fixed, the relative wage would be expected to a fall from
(Wh/Wl)0 to (Wh/Wl)1 since the increase in supply should depress the skill premium.
However, if relative demand has risen sufficiently (D1 to D2), it can more than offset
the supply shift, so that the relative wage increases to (Wh/Wl)2. Because the labour
demand shift,

which is expected to arise from trade liberalisation policy and

productivity, surpasses the increasing Eh/El, the relative skilled to unskilled wage,
therefore, will increase, raising wage inequality between the two groups of workers.

This is consistent with the stylized facts in Thailand shown in previous section that
that (i) the relative industrial employment to total had decreased and (ii) the
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proportion of skilled employment has increased along with the real wage in the Thai
manufacturing sector. According to this study, this might be caused by the trade
liberalisation and improvement in productivity in the Thai manufacturing sector.
Therefore, this study needs to explain this phenomenon whether trade liberalisation
has increased labour productivity and wage inequality among workers in the Thai
manufacturing sector.

2.4.2 The Todaro Migration Model

Beside HO trade theory, an alternative theory is the Todaro Migration Model
(Todaro, 1969). It explains that the wage differential can be changed by migration of
workers between sectors in a developing country, changing the structure of
employment. Consider there is a small, an open economy with two sectors: rural and
urban and three products. It assumes that the rural sector produces agricultural goods
by using only unskilled labour while the urban sector produces two manufactured
goods in which one is skilled intensive and the other is capital intensive.

Assuming that the urban wage is higher than the rural wage, the model therefore
predicts that the wage differential will cause workers to move from the rural area to
the urban area. As a result, the theory can explain the change in structure of
employment in both advanced and less advanced sectors in a developing country.
The movement of unskilled workers from less advanced sector to advanced sector
will increase unemployment-employment ratio and worsen the wage inequality in the
urban area.
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On the other hand, an increase in skilled labour which is complement to capital in the
urban area, is different. A skilled movement (increasing supply of skilled workers) in
the advanced sector will decrease the urban unemployment-employment ratio and
wage inequality only if the manufacturing sector is capital intensive relative to
skilled labour. In conclusion, an unemployment-employment ratio

and wage

inequality will decrease if the advanced sectors are capital intensive and supplied by
skilled workers. (Chaudhuri and Yabuuchi, 2007; Yabuuchi, 2007).

2.5 FRAMEWORK

Figure 2.9 Framework of the Study8
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Source: Author, Note:* In empirical studies, firms which do export, intermediate
input import and have FDI are regarded as a part of the international production
network. This set of variables is found to cause the change in labour productivity and
wage in the manufacturing sector.
8

Firms that export their products, import inputs from abroad and have foreign partner are regarded as

muti-national entrepreneurs’ production network (Kohpaiboon and Jongwanich, 2013, p. 11).
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Figure 2.9 shows the simple framework of this study, based on the ideas of HO
theory and Todaro migration theory together in which wages can be changed by
trade policy, industrial characteristics and employment. First, manufacturing wage
premium and relative skilled to unskilled wage is expected to be driven by (i)
industry characteristics (ii) labour productivity and (iii) trade liberalisation measured
by industrial tariffs. Because labour productivity is also thought to be driven by trade
liberalisation, raising the endogeneity problem, to correct this symptom, labour
productivity will be regarded as endogenous variable in the industrial wage premium
model. Even though there are other variables determined labour productivity, wage
premium and wage inequality between skilled and unskilled labour, they are omitted
from this study because there is the problem of data limitation. A literature review
relating to these variables will be presented in the next chapter.

2.6 CONCLUSION

Based on data shown in this chapter, since Thailand liberalised trade by reducing
tariff in the Thai manufacturing sector, it found that productivity has increased along
with real wage in the Thai manufacturing sector. However, the trade liberalisation
has been found to have negative effects on employment. In Thailand, it is found
employment gradually decreases and become more relatively skilled intensive,
steadily causing the structure of employment. Even though this might be due to
improved education in this country making skilled workers more available, it is
strange that the supply of skilled labour has increased along with its real wage.
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In this case, (i) an increasing skilled supply together with (ii) an increasing real wage
might be explained by the upward shift in the demand for skilled workers which is
driven by trade liberalisation. Since Thailand began liberalizing trade in the early
1990s, trade-induced productivity is expected not only to raise wage inequality
among workers who are in different industries, but also to shift the demand for more
skills of workers extending wage inequality between skilled and unskilled workers.
The basic findings in this chapter are consistent with the following theories, (i)
efficiency wage theory (ii) the 2x3x2 Hecksher Ohlin theory and (iii) the HarrisTordaro theory. The first theory explains that the wage of workers can be different
cross industries as they are also determined differently by trade while the second
theory explains that it depends on reallocation of employment between sectors.

The research framework of this thesis is to link all variables; industrial
characteristics, trade liberalisation, productivity, employment, manufacturing wage
premiums and the wage inequality between skilled and unskilled workers together.
The result obtained from this study will provide the real effects of trade liberalization
on wage inequality in the Thai manufacturing sector after the rest variables which
can affects wage of workers are controlled. This thesis expects to fill the existing
research gap in which these variables are not cooperated to explain the wage
inequality. Due to the endogenous character of the variables, each and every variable
is addressed separately in separate chapters. However, the concluding chapter gives
a detailed discussion on those variables together. About endogenous problems of
manufacturing labour productivity which empirical studies have shown less concern,
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this study, therefore, will regard wages and labour productivity as endogenous
variables.
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CHAPTER III
THAILAND’S COUNTRY BACKGROUND

3.1. INTRODUCTION

The purpose of this chapter is to provide background of the study country relating to
political and economic development. In terms of political development, it will
provide information of how political institutions have been developed and influenced
on the Thai economy. In terms of economic development, it is to show the Thai
economic performance and changes in the important economic key indicators,
especially over the last two decades.

This chapter is organised into ten sections. Section 2 provides general information
about the country. Section 3 describes the Thai political development. Section 4
provides detail about national economic development plans. Section 5 explains the
structure of the Thai economy. Section 6 explains Thailand’s economic
development. Section 7 describes the Thailand’s trade liberalisation. Section 8 gives
information about Thai labour market. Section 9 describes other important
macroeconomic indicators. Finally, section 10 will provide a conclusion.

3.2. GENERAL INFORMATION

Thailand is located in South East Asia and shares borders with four neighbours; the
north of Thailand is next to Myanmar while eastern Thailand borders Laos People’s
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Democratic Republic and Cambodia. The south of Thailand sits on the Malaysian
peninsula where the end of the peninsula is adjacent to Malaysia. Bangkok is the
capital city located in central Thailand. It is not only the political centre, but also the
economic centre.

Based on the administrative reason, Thailand is composed of 77 provinces, including
Bangkok. Both geography and resources divide Thailand into five major regions; (i)
the North, (ii) the Northeast, (iii) the Central, (iv) the West and (v) the South. The
north is mountainous, the northeast is a drought ridden plateau, the central is a river
delta area, the west is mountainous while the south is a peninsula. Climate and the
environment create a landscape which lends itself to a strong agricultural industry.

Thailand’s population was around 69.51 million in 2011 living in an area of around
541,000 square kilometres. The population aged between 15 and 55 years old
account for 67.4 percent of the Thai population (Bank of Thailand, 2012). Literacy
rates of the Thai population (aged fifteen and above) was 94.25 percent in 2008,
rising from 71 percent in 1960. The average income of Thai people is around
4,504.80 US dollars a year (Vapattanawong and Prasartkhun, 2011). Like other
countries, Thai people crowd in the major cities like Bangkok and Chiang Mai; as a
result, the population in the major cities in Thailand accounts for around ten percent
of the Thai population.

Even though Thailand is typically described as a Buddhist country, it allows people
to freely choose their own religion. Around 95 percent of the total population are
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Buddhist while 5.20, 0.70 percent are Islamic and Christian, respectively. The
majority of Islamic people live in the southern Thailand while the Christian
communities scatter over the countries.

3.3. POLITICAL DEVELOPMENT

In terms of political development, Thailand has enjoyed a long history and
developed from (i) the Su-kho-thai (1238-1438), (ii) the A-yut-tha-ya (1451-1767)
and (iii) the Thon-bu-ri (1768-1782) kingdoms to become (iv) the Rat-ta-na-ko-sin
kingdom (1783-present) (National Social and Economic Development Board,
2012a). The Rattanakosin kingdom was established by King Buddha Yodfa Chulalok
of the Chakri Dynasty.

Rattanakosin’s history can also be divided into two periods by the transition of the
country in which the political system changed from an absolute king constitutional
monarchy to a democratic country under the constitutional monarchy. The former
covers the period 1893 to 1931 while the latter covers 1932 up to the present (Warr,
1993).

Historically, the Thai military have played an important role in both Thai politics and
the economy. During 1932 – 2010, there were 12 coups in Thailand, or on average
one coup every 6 years. This led the country to political and economic instability and
could be one of reasons why Thailand’s democracy and economy did not develop as
far as it could have.
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In 1975, a new constitution was created, following British-style parliamentary
democracy. In the first election under the new constitution, Mr Seni Pramoj became
Thailand’s first elected Prime Minster. Because of (i) backing up by the military and
the main political parties at that time and (ii) maintaining the influence of the
bureaucracy in government, General Prem Tinsulanonda’s government, was then in
power for eight years from 1980 to 1988.

Chatichai Choonhawan became the next Prime Minister in 1988, leading to the
country’s most rapid economic growth rates in Thai history. They were 13.2, 12.1
percent in 1988 and 1989 respectively (Warr, 1993, p. 9-17). Rising corruption
again led to a military coup in February 1991. As a result, the first constitution was
to be drafted by a popularly elected Constitution Drafting Assembly. It was
commonly called the ‘People’s Constitution’. The election under the People’s
Constitution was held in January 2001. Subsequently, the elected government, led by
Thaksin Shinawatra, became the first Thai government to complete a 4-year term.
However, in Shinawatra’s second term, corruption reared again and a military coup
ensued leading to the government’s overthrow in September 2006.

A new constitution was created after the coup and brought fresh democratic elections
in December 2007. The People’s Power Party (PPP), which was led by Samak
Sundarawej, was elected. Following several court rulings against him in a variety of
scandals, Sundarawej was found guilty of conflict of interest by the Constitutional
Court of Thailand due to being a host in a TV cooking programme, and thus, ended
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his term of office in September 2008. The newly appointed Prime Minister, Somchai
Wongsawat, was also a PPP member.

In 2009 Thailand's Constitutional Court, in a highly controversial ruling, found the
PPP guilty of electoral fraud, which led to the dissolution of the party according to
the law, allowing Abhisit Vejjajiva, the opposition leader, to become the next Thai
Prime Minister. In July 2011, the oppositional Pheu Thai Party led by Yingluck
Shinawatra (the youngest sister of Thaksin Shinawatra) won the general election by a
landslide (265 seats out of 480 in the House of Representative). They formed a
coalition government presided over by Yingluck.

3.4. THE NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT PLANS

In 1950, Thailand established the National Economic and Social Development Board
(NESDB) to give economic advices to the Thai government and to create economic
and social development (NSED) plans. The plans were used as a guideline for social
and economic development for the country. Generally, they are five-year plans,
except for the first which lasted for six years. Since the first plan began in 1961,
Thailand has implemented ten NESD plans. The recent plan is the eleventh which
covers the period from 2012 to 2016.

The first NESD plan (1961-1966) aimed to industrialise the country and to raise the
living standard of the Thai people. Therefore, the government heavily invested in
building the infrastructure of the country. As the result of negative effect of the first
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plan development, the second NESD plan (1967-1971) was created to solve the
problems of income inequality which extended between people in urban and rural
areas. As well as economic development, the third NESD plan (1972-1976) placed
more importance on environmental issues. Because the environmental and income
inequality were perceived to be persistent and extended, the purposes of the fourth
(1977-1981) plan were similar to the second and third.

Because of the effect of world economy, the fifth NESD plan (1982-1986) was to
find a way to stabilize the Thai economy, especially in term of financial stability in
order to support its economic growth. The sixth plan (1987 – 1991) placed greater
importance on human capital development, research and development (R&D). In
order to maintain the country’s competitiveness, this sixth plan attempted to promote
efficiency in the Thai industrial sector. With awareness of the negative effects of the
world economy and its impacts on the Thai economy, the seventh NESD plan (19921996) focussed on a quality rather than quantity of the development. Therefore, the
intent was to create balance between economic and resource development. The eight
NESD plan (1997-2001) remained focussed on human resource development, so
science and technology were promoted to Thai people and the healthcare system was
developed to provide Thai people with better physical and mental health.

In the ninth (2002-2006) and tenth NESD plans (2007-2011), Thailand aimed to
further liberalize its economy, but in a way that minimized any adverse impacts. So,
the sufficient economy theory which was introduced by the recent King Bhumibol
was applied. Human resource development was also the main focus. Average
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schooling years for Thai people was predicted to be 10 years by the end of this plan.
Middle skilled labour was expected to account for 60 percent of Thailand’s labour
force and the average lifespan to be 80 years. Exports were intended to account for
around 75 percent of Thai GDP. Small and medium enterprises (SMEs)’s output
was expected to be 40 percent of Thailand’s GDP in 2010 (NSEDB, 2012b). “Green
and happy society” is used as the slogan for this plan. The eleventh plan (20122016), Thailand’s current plan, is similar to the previous one and aim to continually
develop the country following the sufficient economy introduced by the King
Bhumibol to reduce the negative impact of surges in the world economy.

3.5. THE STRUCTURE OF THE ECONOMY

The Thai economy is composed of three main sectors: (i) agriculture, (ii) industry
and (iii) service sectors9. Even though they are important to Thailand in terms of
both GDP and employment contributions, the importance of them to the Thai
economy has continually changed. The agricultural sector, for example, which was
the most important and represented the largest proportion of the Thai GDP and
employment in the country (Warr, 1993) recently shared only 12.44 percent of the
Thai GDP in 2010 (See Table 3.1).

9

The agriculture sector includes farming, fishing, and forestry. The industry sector includes mining,

manufacturing, energy production, and construction. The service sector covers government activities,
communications, transportation, finance, and all other private economic activities that do not produce
material goods (NESDB, 2012).
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Table 3.1 GDP Share by Sector between 1993 and 2010
Year
1993
1995
1997
1999
2000
2002
2004
2006
2007
2008
2009
2010

Agriculture
8.63
9.51
9.41
9.40
9.02
9.44
10.28
10.77
10.65
11.61
11.45
12.44

Share of GDP (%)
Industry
40.47
40.77
40.15
40.93
41.99
42.46
43.42
44.34
44.76
44.02
43.36
44.65

Service
50.90
49.73
50.44
49.67
48.99
48.10
46.30
44.88
44.59
44.37
45.19
42.91

Source: National economic and social development board (NESDB, 2012)

On the other hand, the Thai non-agricultural sector, which is composed of industrial
and service sectors, has become more important. Table 3.1 shows that the nonagriculture sector accounted almost 90 percent of the Thai GDP in 2010. Within the
non-agricultural sector, even though manufacturing and service sectors are found to
be equally important in contributing the Thai GDP, if having upon closer inspection,
the industrial sector has become more important because its GDP share has
increased. In addition, the GDP share of the industrial sector has surpassed that of
service sector since 2007.

In terms of employment, the non-agricultural sector overtook the agricultural sector
in 1995 (NESDB, 2012). Within the non-agricultural sector, the employment share
of the service-sector had increased from 35.16 percent in 2001 to 37.97 in 2008
while the employment in the industrial sector had gradually increased from 18.82
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percent in 2003 to 20.75 in 2007 before decreasing to 19.56 in 2008. In Thailand,
non-agricultural sector, therefore, is recently more important to the Thai economy
than agricultural sector is.

Table 3.2 Employment by Sector between 2001 and 2008
Year

Total Employment (1,000s)

Share of Employment
Agriculture

2001
2002
2003
2004
2005
2006
2007
2008

33,483.73
34,262.40
34,676.39
35,711.34
36,302.13
36,344.45
37,068.12
37,836.57

46.02
46.11
44.88
42.33
42.56
42.14
41.79
42.46

Industry Service
18.82
19.82
19.74
20.51
20.25
20.63
20.75
19.56

35.16
34.06
35.38
37.16
37.20
37.23
37.46
37.97

Source: Bank of Thailand (2012)

3.6 ECONOMIC DEVELOPMENT

Along the history of economic development over the last two decades, the Thai
economic growth rate has fluctuated with average growth around 4.6 percent a year.
Especially, between 1997 and 1998, Thailand faced the Asian currency crisis,
causing it to have first negative growth rate in Thai history. After that, the Thai
growth rate become positive and remained at around 5 percent a year. Eventually, it
became negative again in 2008, caused by the global economic crisis. Regarding to
the GDP growth rate by industry, Warr (2007), who has focussed on the Thai
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economic context, explains that Thailand’s prominent economic performance has
been supported by the growth of industrial sector. Besides sharing a large proportion
of Thai GDP,

in Figure 3.1, the growth of industrial GDP had increased

concurrently along with the growths of Thai GDP. This, therefore, implies the Thai
economy has been mainly driven by the industrial sector.

Figure 3.1 Thai GDP Growth Rate and GDP Growth Rate by Industry between
1993 and 2009

15.00
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0.00
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
-5.00
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-20.00

Agriculture

Industry
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Source: Bank of Thailand (2012)

To understand the Thai economic development, it is better to divide it into three
periods; (i) pre-, (ii) during- and (iii) post Asian economic crisis. Each is unique in
terms of its economic environment and circumstances.
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3.6.1 Economic Performance: Before the Asian Currency Crisis in 1997

Before the Asian currency crisis (1986 – 1996), Thailand was known as one of the
highest economic-growth countries. It reached its peak at 13.5 percent in 1988 (Bank
of Thailand, 2012). With awareness of a potentially overheating economy, the Thai
government decided to intervene and tighten the economy by using both fiscal and
monetary policies (WTO, 1995). As a result, the Thai economic growth rate
moderately decreased to 8.08 percent in 1992. After that, it gradually increased and
reached 8.84 percent in 1996. On average, the Thai economic growth is was around
8.8 percent a year over this period (See Figure 3.1).

The year 1995 was a transitional year for the Thai economy from economic boom to
economic recession. Even though Thailand had strong GDP and export growth of 8.8
percent and 23.6 percent, respectively, the problems became much more extended,
driven by large amounts of outstanding debt which continually increased (WTO,
2003), especially short term debt created by the private sector. Associated with the
attack on Thai currency by hedge funds, economic conditions worsened and drove
the Thai economy into a period of economic crisis in 1997.

3.6.2 Economic Performance: The Period of Economic Crisis (1997 – 1999)

The Thai economic situation deteriorated further in 1997. Thailand experienced a
negative growth rate of -10 precent. This was a tough time for the country forcing
the Thai government to ask for help from the International Monetary Fund (IMF).
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Among Thai people, they called this period ‘IMF era’. Although exports increased
by 3.8 percent in terms of U.S. dollars in 1998, the Thai GDP recorded a negative
growth of 4 percent. In order to stimulate the Thai economy, the Thai government
implemented several economic stimulus policies such as (i) One Tambon10 One
Product (OTOP) and (ii) Village Funds11 (Boonperm et al., 2009). Thailand’s GDP
growth rate bounced back and became positive again at 4.4 percent in 1999. Even
though Thailand faced the crisis, further economic liberalisation has been continually
implemented. This second reform has been expected to be the major source of
economic growth in this country.

3.6.3 GDP Growth after the Economic Crisis (2000 – 2010)

Over the period from 2000 to 2010, even though economic growth rate had been
positive at around 4.40 percent a year, it was impossible to achieve the high
economic growth of the period before the Asian currency crisis. Slowing down
economic growth was caused by both domestic and external problems such as (i)
political conflicts, (ii) increasing world oil price in 2002, (iii) the Tsunami in 2004,
and (iv) subprime crisis in the US which was the major export market for Thai
product between 2005 and 2006 (WTO, 2009). Then, the global economic crisis
coupled with internal political instability, caused the contraction of the Thai

10

Tambon means ‘District’.

11

Village funds is a program which aims to provide a million baht ($22,500 US) to every village and

urban community in Thailand as working capital for locally-run rotating credit associations
(Boonperm et. al, 2009)

50

economy; as a result, Thailand had a negative growth rate in 2008. These were main
problems that Thailand faced leading up to 2010 (WTO, 2011).

3.7 TRADE LIBERALISATION

Thailand has been actively involved in the World Trade Organization (WTO). In
fact, it was the 59th founding member of the WTO transformed from GATT on 28
December 1994. Thailand believed that the establishment of the WTO and the
improvement of international trade rules and negotiations would create a more stable
economic environment (WTO, 2003). Since then, Thailand's economy has
increasingly depended on international trade. The primary goal of Thailand’s trade
policy is to prepare the country for a greater role in the world economy. Thus, the
government has emphasised on (i) conducting liberal economic policy through free
and open market mechanisms, (ii) liberalising trade domestically and (iii)
encouraging constructive and competitive economic structures (WTO, 2011).

3.7.1 Tariff Restructuring

The first round of tariff restructuring in Thailand under the WTO began in the early
1990s and was completed in 1997. Subsequently, the structure of Thai tariff policy
was reduced from 39 to only 6 tariff rate categories in this period. The customs tariff
on nine product categories was restructured covering a total of 2,990 items which
presented 39.52 percent of all customs tariff items (WTO, 1995). The second round
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of tariff restructuring was in 1999 after the Asian currency crisis. Tariffs on capital
goods, raw materials and other products including more than 630 items were reduced
or exempted on a permanent basis, for example (i) removal of the 10 percent import
duty surcharge (ii) tariff reduction on machinery and mechanical appliances and
parts (iii) electrical machinery and equipment parts from 5 and 20 percent to 3
percent for 326 items (WTO, 2003).

Even though the Thai economy composes of three main sectors; agricultural, service
and manufacturing sectors, the manufacturing sector in Thailand is its most
liberalized sector. The manufacturing tariffs have been continually eliminated.
Across the manufacturing sector, the tariff in the manufacture of tobacco products
was the highest and has remained the same over the time period (WITS, 2011).
Then, they are the manufacturer of (i) food and beverage, (ii) motor vehicles, trailers
and semi-trailers, (iii) wearing apparel and (iv) textiles with tariff rates of 31.15,
30.24, 27.40 and 20.32 percent12, respectively (WITS, 2011). All these industries
are relatively labour intensive industries employing a large numbers of workers, so
they have been protected by the government especially. Except for the manufacture
of motor vehicles, trailers and semi-trailers as part of the broader car manufacturing
industry, they are quite different. They are protected by the government because they
are new industries and are expected to be the major contributor of the Thai economic
growth in the future.

12

See Appendix 4
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Beside tariffs, effective rate of protection (ERP) which is normally used as the
indicator of trade protection (a higher value means higher level of protection of that
particular industry) decreased dramatically over this period. For the Thai
manufacturing sector, ERP dropped from 78.40 in 1985 to 24.40 in 2003. This
indicates that the Thai government has adopted a trade liberalisation policy as the
main policy to stimulate economic growth and competitiveness.

Table 3.3 Effective Rate of Protection and Nominal Rate of Protection

Effective rate of protection (ERP)
Processed foods
Textile products
Leather and footwear products
Wood products
Paper and pulp
Chemical and petroleum products
Rubber products
Other non-metal products
Metal products
Machinery
Consumer goods and motor vehicles
Total manufacturing

1985
135.20
118.40
152.70
62.00
53.50
44.50
42.00
108.50
70.90
29.30
45.60
78.40

2002
37.40
36.40
20.80
26.60
47.80
16.70
58.50
32.80
25.10
-0.50
18.80
27.80

2003
32.40
36.20
23.80
26.90
32.20
14.20
58.80
19.30
20.00
0.90
19.80
24.40

Source: (Jongwanich and Kohpaiboon, 2007)

Referring to the ERP by industry, Table 3.3 shows that the ERP in some industries
remained high especially in labour intensive industries such as (i) rubber products
(ii) textile products (iii) processed foods which had ERPs in 2003 of 58.80, 36.20
and 32.40 respectively. On the other hand, industries which are relatively capital
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intensive have low protection provided by the Thai government such as the
industries of (i) machinery (ii) chemical and petroleum products (iii) other non-metal
products and (iv) metal products. The ERPs in these industries are 0.90, 14.20, 19.30
and 20.00, respectively. One might expect that high protection has been provided for
labour intensive industries in the Thai manufacturing sector.

3.7.2 General Trade Deregulation

Besides tariff reform, the Thai government has recognized the improvement of
customs services as part of its efforts to enhance Thailand's competitiveness. It has
introduced customs reforms such as express shipment handling and document
simplification. As a result, customs clearance procedures have been reduced from
eight to two steps, and take no more than 30 minutes. In addition, Thailand also
applied the United Nations Electronic Data Interchange for Administration,
Commerce and Transport (EDIFACT) system to meet internationally-accepted
standards in 1999. This system is expected to reduce the management and
administrative costs of the trading community and to simultaneously speed up the
customs clearance process (WTO, 2003)

The "E-Customs", comprising e-import, e-export, e-manifest, e-payment, and ewarehouse, has been implemented. It provides clients, such as exporters, importers,
customs brokers, and shipping companies, with a paperless environment and a onestop service. Starting in January 2007, under the "E-Customs", several steps, such as
verification of classification and valuation, are processed automatically. In terms of
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enhancing transparency, all customs-related laws and regulations, as well as
important customs information, are publicly available on the Customs Department
website (WTO, 2011).

3.7.3 Foreign Direct Investment

Foreign direct investment (FDI) has played an important role in Thailand’s economic
development. Generally, it is thought to introduce new technologies to the country
and to help developing export markets. Therefore, in order to induce FDI into the
country, the Board of Investment (BOI) was founded in 1977. Since then, the FDI
has grown rapidly between 1977 and 2010. Among all economic sectors in Thailand,
FDI flows mainly into the manufacturing sector.

Figure 3.2 FDI Classified by Industry in Thailand between 2000 and 2005
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Source: Bank of Thailand (2012)
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Figure 3.2 shows that FDI in this sector accounted for almost half of the total inflow
FDI in the country over this period. To a lesser extent, FDI flows to the financial and
insurance and real-estate sectors which represent 22 and 10 percent of the total FDI.

3.7.4 Free Trade Agreements

In general, Thailand views that free trade agreements are one of the most important
ways towards free trade at the multilateral level. They allow Thailand to gradually
increase market access for FTA partners. In addition, they provide domestic
industries time to adjust to progressive liberalization and exposure to global
competition. Moreover, regional operation is put forth as an important instrument to
complement strengths and cushioning regional economies from external shocks
(Tanapornphun, 2008).

On the bilateral front, Thailand has free trade agreements with (i) Peru, (ii) Australia,
(iii) New Zealand, (iv) India and (v) Japan. As member of the Association of South
East Asia Nations (ASEAN), Thailand has taken an active approach to tie its trade
with its major trading partners. Not only has Thailand engaged in bilateral
negotiations, it has also taken part in the negotiations of FTAs between ASEAN and
some other partners such as ASEAN-Japan, ASEAN-China, ASEAN-Korea,
ASEAN-Australia and New Zealand. Thailand’s economic policy will remain open
to foreign investors and partners. As a member of ASEAN, Thailand needs to
prepare itself to be a part of the ASEAN Community in 2015 (WTO, 2011).
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With enhanced confidence of investors, manufacturers and tourists, Thailand will
also strongly support international trade to ensure sustainability of Thai economic
growth. An economic liberalisation policy that incorporates the gradual introduction
of changes through progressive liberalisation will continue to be the Government's
core policy (WTO, 2011). Thailand, therefore, will continue to promote bilateral and
multilateral arrangements, both regional and global, to achieve market access and
boost exports for goods and services.

3.8 THAI LABOUR MARKET

The Thai labour market can be divided into (i) informal and (ii) formal markets.
Generally, the informal market always refers to the agricultural sector while the
formal market refers to the non-agricultural sector. Even though the agricultural
sector is important in term of employment in which it employs around half of Thai
workers, it has been found to pay low wage rates for workers. In addition, the
workers also have no protection from the law and security programmes (Sally,
2007).

In Thailand, a minimum wage law has been enforced in Thailand since 1972 and has
been applied for only non-agricultural sector. It is to ensure that workers can have a
decent living standard and to reduce income inequality. The law was first enforced
only in Bangkok and the metropolitan areas and then was enhanced nationwide in
1974. An amendment to the Labour Protection Act in 1998 allowed the minimum
wage (tripartite) committee to adjust the minimum wage in each area based on the
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cost of living, inflation, standard of living, cost of production, firms’
competitiveness, labour productivity, GDP and other economic and social
conditions.

Figure 3.3 shows the minimum money wage and minimum real wage. Even though
the minimum money wage had increased between 1990 and 2003, the minimum real
wage had decreased substantially. This would put a lot of pressure on workers’
(unskilled workers) income because their increasing income (wage) had increased
less than the increase in prices of products.

Figure 3.3 Minimum Wage in Thailand between 1990 to 2002

Source: Chondoevwit (2004)

In Thailand, Thai private and state employees have the right to form labour unions
under the labour nation Act 1975. Among the trade unions, the state enterprise
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employee union was once considered to be the strongest. However, since 1991, state
enterprise employees have not been allowed to form a union or be a member of any
labour union. Moreover, the Act prohibits strikes under all circumstances. Compared
to other countries, Thai member representation in trade unions is quite low. A 1998
report by the Thai Statistical Office showed that there are only 2.9 percent of wage
earners in the private sector are members of a labour union relatively low figure.
Labour union membership in Malaysia is about 9 percent and in the Philippines and
South Korea about 11 percent. This confirms that the trade union movement in
Thailand is relatively weak, so it is not predicted to have major effect on wage in
subsequent analysis.

Immigrant workers in Thailand mainly come from Myanmar, Lao and Cambodia.
They mainly substitute for unskilled workers that are in shortage in Thailand and
most receive the minimum daily wage (Pholphirul and Rukumnuaykit , 2009). These
immigrant workers affect Thai unskilled workers by taking their jobs. Even though
the immigrant workers accounted for around two percent of the Thai labour force in
1995, Table 3.4 shows this fraction had increased and accounted for almost 5 percent
by 2005. Bryant and Rukumnuaykit (2007) explained that a percent increase of
immigrant workers to total Thai labour force will cause a decreasing wage of
workers of around 0.46 percent. Therefore, the policy toward immigrant workers
directly affects the wage of Thai workers, especially the Thai unskilled workers.
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Table 3.4 Migration, Labour Force and Migrant to Labour Force Ratio
Year

Total Migration
Labour Force
(1,000s)
(1,000s)
1995
700
33002
1996
718
32750
1997
961
33561
1998
987
33353
1999
664
33210
2000
850
33973
2001
968
33813
2002
1000
34262
2003
999
34902
2004
1513
36131
2005
1773
36370
Source: Social Security Office of Thailand (2012)

Migrant to Labour
Force Ratio
0.021
0.022
0.029
0.030
0.020
0.025
0.029
0.029
0.029
0.042
0.049

3.9 OTHER MACRO ECONOMIC INDICATORS

3.9.1. Balance of Payment

The Thai balance of payment (BoP) is used to record income and expenditure of
Thailand with other countries. BoP is composed of the (i) current account; trade
balance and service accounts, (ii) capital account and (iii) financial account. To
examine the BoP in Thailand, it is better to divide BoP into two periods; pre-andpost the Asian currency crisis, as they are quite different. Before the crisis during the
1980s, the BoP had been neutral, and it had continually increased from 1996.
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Figure 3.4 Trade Balance and the Balance of Payment between 1979 and 2010
(Billions of US$)

Source: Bank of Thailand (2012)

Figure 3.4 shows the trade balance account was in deficit between 1981 and 1997.
However, Thailand still maintained a positive balance of payment because it was
offset by the surplus of the financial account (Pholphirul and Rukumnuaykit, 2009).
Too much reliance on capital inflows and large proportion of short-run foreign debt
drove Thailand to a crisis in 1997 resulting in the first negative balance of payment
in its history. After the Asian currency crisis, the BoP became positive in later years
and reached its peak in 2010 at around 30 billion US dollars supported by the
positive trade balance of the country (WTO, 2011).
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Figure 3.5 Manufacturing Export to Total Export in Thailand between 1995
and 2010

Source: Bank of Thailand (2012)

Exports are important to the Thai economy as they account for around 70 percent of
the Thai GDP (Bank of Thailand, 2012). The exports are comprised largely of
manufacturing products which had increased from 82 percent in 1995 to 89 percent
of total export in 2010 (See Figure 3.5). Products which Thailand mainly exports
were (i) machinery, (ii) food, (iii) manufactured goods and (iv) chemical products
which had accounted for around 38.36, 13.35, 12.30 and 10.27 percent of total
export in 2011, respectively (Bank of Thailand, 2012). The major trade partners that
Thailand exports products to are ASEAN countries, NAFTA, Japan and China (Bank
of Thailand, 2012).
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Figure 3.6 Imports by Products between 1995 and 2010

Source: Bank of Thailand (2012)

In Thailand, imports have consistently grown along with exports. Thai major import
products are raw materials, intermediate and capital goods which are mainly used to
produce products to re-export again (See Figure 3.6). This could be the reason why
Thai imports and exports have grown along together. Capital imports are important
and are expected to benefit the country by stimulating output and employment
growth in the long-run. However, Figure 3.6 shows that capital import had
significantly decreased from around 35 percent of total import in 1995 to 25 percent
in 2010. Regarding an import of consumer goods, it has increased since 2000. The
increasing import of consumer goods would have different effects on the Thai
economy from capital import. It causes the country to lose foreign money and to
have deficit trade account. Thailand imports products mainly from Japan, ASEAN
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and China which account for around 20, 16, 14, 13 percent of Thai total import
respectively (Bank of Thailand, 2012).

3.9.2 Exchange Rate

Exchange rates in Thailand can be categorised into two periods by different systems
implemented. In the first period, Thailand was under the Pegged Exchange Rate
system since after the World war two (WWII) to July 1997. During the first period,
the Thai exchange rate was relatively stable. This was one of several reasons that
contributed the high economic growth before the Asian currency crisis took place,
helping the exporter and importers attain no risk in exchange rate fluctuations.
However, the exchange rate system was switched to the Managed Float Exchange
Rate System in 1997, caused by the currency crisis in 1997. In the second period,
Thailand was under the Managed Float system (1997 to present). The new system
allowed the Thai currency to change freely, depending on the demand and supply of
Thai Baht. Due to the sudden change in the system, the Thai currency (Baht)
depreciated from 25 baht per a US dollar in 1997 to 42 baht per a US dollar in 1998
(See Figure 3.7). Subsequently, the Thai currency continually appreciated and stood
at 31.73 baht per US dollar in 2010.
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Figure 3.7 Exchange Rate (Baht: 1 USD) between 1991 and 2011
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Source: Bank of Thailand (2012)

3.9.3 Inflation

Inflation in Thailand is relatively low, compared to its neighbours. Warr (1993)
explained that the monetary policy implemented by the Bank of Thailand is
described as inflation aversive. Figure 3.8 shows that the inflation in Thailand
between 1991 and 2011 had fluctuated. The average of inflation is around 5 percent
a year. Because of the Asian currency crisis, the inflation increased significantly
from around 5 percent in 1997 to around 8 percent in 1998 before dropping
dramatically to around 0.3 percent in 1999. After that, inflation was controlled and
consistently stayed at around 5 percent.
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Figure 3.8 Change in Consumer Price Index (CPI) between 1979 and 2011
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3.9.4 Gini Index

The Gini coefficient index is used to indicate the income inequality of people and
has been persistent in Thailand (See Table 3.5). Warr (1993) explained that in terms
of development, absolute poverty had decreased, but wage inequality remained the
important problem in this country. To examine the inequality, Gini index is
important, used as an indicator of income inequality of people in a country. The Gini
index in Thailand was found to increase in more developed areas rather than less
developed areas. In Bangkok, for example, it has been found to increases the most
from around 0.388 in 1988 to 0.468 in 2009. For the other regions, except the centre,
the Gini index has also increased. Compared to non-sanitary area, the Gini index in
the sanitary area had increased. This means the problem of income inequality was
severe in developed areas rather than that in less developed areas.
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Table 3.5 Gini Index by Region in Thailand between 1988 and 2009
Year

1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2007
2009

Whole
Kingdom

Bangkok

0.487
0.515
0.536
0.52
0.513
0.507
0.522
0.507
0.493
0.511
0.497
0.485

0.388
0.420
0.457
0.405
0.401
0.415
0.417
0.438
0.422
0.452
0.468
0.468

Central North

0.435
0.480
0.462
0.461
0.468
0.443
0.448
0.437
0.433
0.443
0.422
0.414

0.439
0.468
0.476
0.468
0.458
0.462
0.469
0.467
0.478
0.483
0.469
0.446

Northeast South

0.454
0.434
0.471
0.472
0.470
0.460
0.483
0.469
0.448
0.494
0.468
0.463

Sanitary

0.463
0.469
0.481
0.498
0.47
0.491
0.476
0.464
0.445
0.473
0.46
0.477

0.434
0.478
0.494
0.473
0.479
0.465
0.471
0.473
0.461
0.478
0.473
0.477

Nonsanitary
area
0.439
0.447
0.439
0.457
0.44
0.45
0.468
0.448
0.445
0.479
0.457
0.44

Source: National Social and Economic Development Board (2012)

3.10 CONCLUSION

Thailand is composed of two main economic sectors; agriculture and non-agriculture
sectors, the latter has become the most important in terms of both employment and
GDP contribution. Within non-agricultural sector, the industrial sector contributes
the highest proportion of the Thai GDP and the proportion also has continually
increased. Because of this, the Thai government expects the Thai industrial sector to
contribute to Thai economic growth and Thai employment in the future.

To ensure sustained economic growth of industrial sector, the Thai government
implemented trade policy reform along with other trade deregulations in order to
stimulate its productivity and competiveness. The Thai government, therefore,
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started liberalizing trade in the early 1990s and consequently industrial tariffs and
ERP have continually decreased. Since Thailand liberalized trade, both exports and
imports have increased significantly. Beside the liberalisation policy, increasing
exports is expected to be the result of productivity improvement intensified by FDIinflow in the industrial sector. Together they help Thailand to extend Thai industrial
competitiveness.

However, output growth in the industrial sector has not contributed to employment
as the government expected. Instead, employment in this sector has declined in
relative terms especially in the late 2000s. One also might have expected that
decreasing employment might be affected by higher import competition, productivity
improvement and declining world economy since these factors stimulate them to use
new technology and to need less of unskilled workers, rising wage inequality among
Thai workers.

In Thailand, wage inequality is chronicle issue, especially between the nonagriculture and agriculture sectors. Around half of Thai workers are employed in the
agricultural sector and have lower wages. Moreover, they are not covered by the
Labour Protection Act and do not benefit from other social security programmes.
This could be expected to raise income inequality between workers in the two
sectors. In addition, the minimum real wage has been found to decrease in Thailand.
An International Labour Organization (ILO) report showed that the Thai minimum
real wage had not even kept up with inflation over the past 10 years. This would
have a big effect on low-skill workers income, extending income inequality between
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unskilled workers and higher skilled workers. Providing evidence of income
inequality, the Gini index was found to be persistent and to even increase in high
developed areas. Therefore, over the period of trade liberalisation the development in
Thailand may cause the increasing income inequality among Thai people.
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CHAPTER IV
REVIEW OF LITERATURE: THE EFFECT OF TRADE LIBERALZATION
ON EMPLOYMENT, PRODUCTIVITY, WAGE PREMIUM AND WAGE
INEQUALITY

4.1 INTRODUCTION

In previous chapter, trade liberalisation in Thailand is expected to affect an
employment, manufacturing productivity, and wages of workers. The purpose of this
chapter, therefore, is to review literature on how trade liberalisation affects these
variables. The reviewed literature will cover both cross-country and within-country
studies. Even though some empirical studies are from developed countries where this
topic was first developed, most empirical studies in this chapter are from developing
countries which have economic conditions and background similar to Thailand. The
review of literature in this chapter is to show how the variables are linked together
and to help this study to identify the gaps in the literature of how trade liberalisation
affect employment, labour productivity, wage and wage inequality.

This chapter is organised into six sections. Second 2 reviews literature which
explains how trade liberalisation has an effect on employment. Section 3 presents
literatures that analyses the effect of trade liberalisation on manufacturing
productivity. Section 4 provides a literature review of trade liberalisation and the
manufacturing wage premium. Section 5 presents literature on trade liberalisation
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and wage inequality between skilled and unskilled workers. Finally, Section 6 gives
a conclusion, discussion and suggests the gaps in the literature.

4.2 TRADE LIBERALISATION AND EMPLOYMENT

Employment is one of important economic indicators. A high employment rate can
assure the government that the most people will be employed and have an income at
least to cover their living expenses, improve their quality of life and thus stimulate
economic development. Therefore, all countries have put in great effort to achieve a
high level of employment. Open a country to international trade is one of several
ways to stimulate employment. After trade liberalisation takes place, Hecksher-Olin
(HO) trade theory states that abundant resources (labour) will be used to produce
products to export intensively. As developing countries have abundant unskilled
workers, after trade liberalization, the employment is expected to increase
(Felbermayry et al., 2009).

However, some empirical studies conducted have shown contrasting results with the
HO theory. They found that employment has decreased along with a higher level of
trade liberalisation in not only in developed countries, but also in developing
countries (Edwards, 2004; Goldberg and Pavcnik, 2007). Blanchard and Diamond’s
(1992) explanation is that employment can vary (increase and decrease) over time
because the employment depends on the difference between the number of job
creations and job destructions. If the number of job creations is higher, the
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employment will increase. On the other hand, if the number of job creations is less
than job destructions, employment will decrease. Besides the wage rate, they explain
that job creation and destruction (employment) also depends on exogenous variables.

More recent studies, therefore, tried to relate change in employment to exogenous
variables such as technology and trade liberalisation. Hine and Wright (1998), for
example, wanted to understand what caused to job creation and destruction in the
United Kingdom (UK)’s manufacturing sector over the period 1979 to 1992 in which
the UK manufacturing sector faced jobs losses of 7.26 million in 1979 and 2.8
million in 1992, respectively. They found the liberalisation was the cause of the job
lost in the UK manufacturing sector over this period. Even though trade
liberalisation was indeed found to create new jobs, it destroyed jobs more than it
created. In addition, the highest number of job losses was found in sectors which
faced high competition from imported products. Moreover, jobs which had been
created were skilled jobs rather than unskilled jobs. Therefore, they concluded that
employment in the UK industrial sector had decreased as a result of trade
liberalisation.

Showing evidence of the effect of trade liberalisation on employment in a developing
country, Levinsohn (1999) investigated the change in patterns of employment in
export and import sectors in Chile. He also tried to link export and import activity to
the firm size which was measured by the level of industrial employment. Applying
both non-parametric and parametric analyses, the results showed that exports and
import activity caused job destruction. Confirming the study of Hine and Wright
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(1998), Levinsohn (1999) found that most people who lost their jobs were unskilled
workers while most new jobs were filled by skilled workers. In addition, jobs lost
were found to be higher in big firms than they were in small firms. He conclude that
trade liberalization caused job lost in import completive sector, reducing unskilled
employment and total employment

Focusing on employment in export and domestic sectors, Woo-Sik (1994) found
strange results of the effect of exports on employment in both sectors in Korea. He
found that trade liberalisation did not stimulate employment in the exporting sector,
but it did in the domestic sector. His explanation was that trade liberalisation would
increase a country’s wage (whole country). The increasing wage became a burden
for the export sector and raised the costs and prices of exporting products, but had
little effect on the cost of the domestic sector. As a result, this raised real income for
workers in domestic sector which shared large part of labour force, stimulating
demand for domestic products, causing production and employment to expand in the
domestic sector.

Revenga (1997) studied the effect of trade liberalisation on employment in the
Mexican manufacturing sector over the period 1985-1989. Tariffs and import
licences13 were used as the proxy variables of trade liberalisation to explain domestic
employment. He found that trade liberalisation shifted upward industry output and
labour demand in the manufacturing sector, increasing Mexican employment.

13

An import licence (or import permit) is an authorization by a competent authority for the

importation of goods which are subject to restriction.
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Among trade liberalisation variables, import licence of input (eliminating licence
coverage) was found to have a negative and significant effect on the employment. He
explained that the elimination of licence coverage of inputs may be associated with
an increasing output. In addition, import input and labour might be complementary,
so elimination of licence coverage of inputs could increase employment in the
Mexican manufacturing sector. He explained that trade protection previously kept
employment efficiently low, so after trade liberalisation Mexican manufacturing
became more effective and hired more workers; as a result, it increased employment.

Marquez and Pages (1997) examined the impact of trade liberalisation and economic
reforms on manufacturing employment in 18 countries in Latin America and the
Caribbean. In this study, (i) trade flow, (ii) average tariffs and (iii) exchange rates,
were used as proxy variables of trade liberalisation. Using dummy variables to
control for before and after trade liberalisation and industrial effects, they found a
negative relationship between tariffs and industrial employment. However, the rest
of trade liberalisation variables were not significant. The authors interpreted that the
tariff reduction or increase in trade openness stimulates an average labour
productivity, which translates into employment reduction14 in the countries.

Edwards (2004) studied the effect of technology and trade on employment in South
Africa from cross section data. In this study, trade liberalisation variables were (i)
export and (ii) tariffs. Technology variables are (i) foreign ownership, (ii) machine
investment relative to total capital stock and (iii) computer investment share to total

14

Trade liberalization is found to stimulate employment, but is not related to wage.
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capital stock. The research found that change in domestic employment was driven by
trade-induced competition. Import penetration was found to have a negative effect on
employment, especially in large firms. Computer investment was also found to have
had a significant negative effect on unskilled employment but did not significantly
increased skilled employment. He concluded that trade liberalisation variables
(import and export penetrations) and technologies (computer investment, foreign
investment and import of raw material input) have raised the skilled intensity of the
countries’ productions, reducing all domestic employment.

In Thailand, Akarasanee (1980) studied the effect of trade liberalisation on industrial
value added, labour productivity and employment. By using effect rate of protection
(ERP) as trade a liberalisation indicator, he found that trade liberalisation had
increased industrial value added and wage for workers, but had a negative effect on
an employment in the Thai manufacturing sector (valued added/number of workers).
To stimulate employment while decreasing the level of protection, he suggested that
the Thai government should stimulate firms to export. However, because export
might cause firms to decrease their employment, the government should subsidize
them in order to sustain the growth of employment in the manufacturing sector.

Pholphirul (2009) studied labour market issues under trade liberalisation in Thailand.
The study covered employment, wage, gender roles, labour standard, human
development and trade unions. He found that the impact of trade liberalisation on the
labour market varies across industries. The liberalisation was found to pressures
domestic firms to make an adjustment by improving the working environment for
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workers, and to improve their human resources. For long term stability, he added that
improving workers’ skills is critical to the economic development and competiveness
of the country. The author suggested the Thai government should play an important
role in stimulating firms to train their workers in order to handle with a higher level
of liberalisation.

In brief, trade liberalisation has been found to have a mixed effect on a country’s
employment. It can both increase and decrease employment in a country, depending
on productivity improvement. However, the productivity tends to complement to
skilled workers rather than unskilled workers. In addition, because skilled workers
represent the small proportion in employment and labour force, trade liberalisation
which is biased toward skilled workers (away from unskilled workers) has been
found to decrease overall employment in countries even though the productivity has
increased. Although trade, productivity and wage are related, empirical studies
seemingly neglect this issue. Majority of the studies do not provide a statistic
explanation for their relationships of these variables. This is a main gap in this top.
Therefore, further study needs to research this issue. As well as in Thailand, most
studies relating to this topic have used descriptive statistics to explain the effect of
trade liberalisation on employment. Even though they found that trade liberalisation
and employment were negatively related, they did not try to explain how trade
liberalisation affects employment, especially skilled employment. This study intends
to fill these gaps by indentifying the relationship between trade liberalisation,
employment and labour productivity. The selected Thai manufacturing sector will be
chosen as the case of this study.
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4.3 TRADE LIBERALISATION AND PRODUCTIVITY

This section reviews literature on how trade liberalisation can affect industrial
productivity and how it might relate to industrial employment. One may expect that
trade liberalisation would stimulate industrial productivity. However, trade
liberalisation and productivity might be found to have divergent effects on the
employment. As the relationship of these variables is complex and inconclusive, this
review identifies their relationship provided by empirical studies conducted in other
countries. It is expected to clarify the relationship of trade liberalization, productivity
and employment. Next, this study will present literature on how trade liberalisation
affects productivity and employment.

Aghion et al. (2005) studied the effect of trade liberalisation on industrial
performance in India between 1980 and 1997. They explained that different levels of
trade liberalisation, measured by de-licensing policy, in Indian industries caused
firms to have different performances measured by total factor productivities (TFP).
After controlling for years and industrial effects, they found the de-licensing policy
has increased the number of factories in the Indian industrial sector. However, this
also caused a dispersion of output and stimulated inequality in TFP among Indian
industries. They therefore conclude that Indian liberalisation lead to an inequality in
industrial performance - output and TFP.

Michl (1985) examined the relationship of growth rate of manufacturing output in 12
OECD countries in relation to endogenous problems of manufacturing productivity
and output. He explained that growth rate of manufacturing output per hour (labour
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productivity growth, LPG) depends on the growth rate of output, but the growth rate
of output also depends on (i) the growth rate of TFP, (ii) growth rate of capital, and
(iii) the LPG again. Using simultaneous equations, this study finds that declining
growth rate of output is the most important source causing a decrease in LPG in the
countries. Then, growth rate of capital is found significant role in determining the
LPG in all countries. This study supports the idea that growth rate of output is
important in determining LPG.

Weiss (1992) studied the effect of trade liberalisation on manufacturing sector
performance in Mexico in three periods (i) 1975-1980, (ii) 1980-1986 and (iii) 19861988. Labour productivity growth (LPG) and total factor productivity growth
(TFPG) are used as proxy variables of manufacturing performance linked by three
sets of independent variables, namely (i) technology variables, (ii) industrial
structure variables and (iii) trade policy variables. The results showed that output
growth is important and significant in determining both LPG and TFPG in all
periods. Among trade variables; (i) import share, (ii) export share (iii) effective rate
of protection (ERP) and (iv) normative rate of protection (NRP), only export share
was positively significant in the first period while for the rest of the periods, it was
not significant. ERP and NRP have negative significant signs. However, ERP was
significant with LPG in the third period and with TFPG in the second period, while
the NRP is significant with LPG in the second and the third period. In addition, the
lag of import share had a significant positive sign with TFPG in the second period.
According to this study, TFPG and LPG were mostly explained by (i) output growth,
(ii) capital-labour ratio and (iii) import share.
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Weiss

and

Jayanthakumaran

(1995)

examined

whether

performance

in

manufacturing can be linked to the change in the level of protection in Sri Lanka
over two periods; (i) short-run (1985-1989) and (ii) long-run (1978-1989). TFPG and
LPG are also used as the measurement of manufacturing performance. Applying the
OLS regression, the result showed that there was an absence of significant trade
variables in the long run. However, in the short run period the result is different. The
study found that the relationship between nominal rate of protection (NRP) and LPG
was significant, especially in the high concentration industries. Besides trade
variables, output growth was also found to have a positively significant effect on
LPG and TPG.

To explain how trade, productivity and reallocation of resources are related, Melitz
(2003) developed a model of heterogeneous firms with different levels of
productivity to determine (i) the ability of firms to export and (ii) entry and exit from
the market. He found that the most productive firms in an industry will export their
products, less productive firms will focus only on domestic market and the least
productive firms will cease and exit the market. This will cause resource allocation
from low productivity firms to high productivity firms. According to Melitz (2003)’s
study, exporting firms have higher productivity than non-exporting firms, because
they benefit from an economy of scale.

Bernard et al. (2003) examines how a firm’s productivity and international trade and
employment re-allocation are related in the United States (US). They find that a
firm’s productivity varies across industries and exporting firms have higher
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productivity than non-exporting firms. More liberalisation, generally, is found to
drive ineffective firms to exit the market, while providing productive firms with
broader markets. As a result, the exporting will from the economy of scale.
However, trade liberalisation is found to cause employment differently. It causes
employment destruction by shifting the employment from low-productivity firms
which are driven out by import competition to high-productivity firms that employed
skilled workers more intensively. This study supports the idea of Melitz (2003) in
which trade stimulates firm’s productivity and causes resource (employment)
reallocation in a country.

Baldwin and Gu (2004) examined how Canadian manufacturing plants have
responded to reductions in tariff barriers between Canada and the rest of world. They
had three main findings. Firstly, trade liberalisation was a factor behind the strong
export growth of the Canadian manufacturing sector. As trade barriers fell, more
Canadian firms entered the export market and existing exporters increased their
share of shipments sold abroad. Secondly, export-market participation was
associated with increases in a plant’s productivity growth. Third, there are three main
mechanisms through which export-market participation raises productivity growth
among plants in which (i) exporters will learn and develop themselves by exporting,
(ii) they will face higher international competition and become more effective and
(iii) they have an increase in product specialization that allows for exploitation of
scale economies. Moreover, they find that plants that become exporters will increase
investments in research and development (R&D) and training, in order to absorb
foreign technologies.
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Amiti and Koning (2007) estimated the productivity gained from reducing tariffs on
final goods and intermediate inputs in Indonesia between 1991 and 2001. They
found decreasing import tariffs on both output and input stimulate productivity of
Indonesian firms. Generally, they explained that lower-output tariffs increased
productivity by inducing tougher-import competition while reducing tariffs on
intermediate inputs caused the import intermediate inputs cheaper, reducing cost of
production and increasing firms’ productivity. In addition, they found the cheaper
imported input raised productivity of firms via (i) learning by doing effect, (ii)
variety effect; more variety inputs used in production and (iii) quality effect (higher
quality of imported input). Moreover, input-tariff reduction increased industrial
productivity more than output-tariff reduction. A ten percent fall in input tariffs
increased productivity by around 12 percent for input-imported firms which were
twice as high as any gains from reducing output tariffs.

Tomimura (2007) studied the effect of (i) foreign outsourcing, (ii) exporting, and (iii)
FDI on productivity at firm level in Japan. The purpose of this study was to find out
which variable affect on the firm’s productivity the most. Value added per worker
and total factor productivity (TFP) were used in this study as dependent variables.
After controlling for all a firm’s characteristics, FDI- firms were found to be the
most productive than foreign outsourcers and exporters. All of them are found to be
more productive than firms which do not participate in these activities. In addition,
among (i) foreign-outsourcing firms, (ii) exporting firms and (iii) FDI-firms, the
study found the outsourcing firms are found to be the least capital intensive firms.
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In Thailand, Urata and Yokota (1994), studied what determines total factor
productivity growth (TFPG) in the Thai manufacturing sector over two periods; (i)
1976-1982 and (ii) 1982-1986, durng which time Thailand had moved away from
import substitution to export promotion,. Explanatory variables are grouped into two
categories: (i) internal factors and (ii) external factors. Internal factors are scale of
industry and imported input, while the external factors are the degree of trade
liberalisation, the effective rate of protection and domestic competitive pressure. The
result of the first period shows that the degree of trade liberalisation, effective rate of
protection, scale effect, domestic competitive pressure and imported input
intermediate ratio, all had correct signs but not significantly. In the second period,
which is considered as post-liberalisation, it is found that all variables, except
imported capital-input ratio, are significant and have expected signs. This shows that
trade liberalisation is important in determining TFPG.

In brief, based on a literature review, trade liberalisation is important in stimulating
industrial or firm productivity. Firms, which are involved in international activities
such as export, intermediate input import and FDI involved, have been found to have
higher productivity than firms that are not involved in international activities.
Export, intermediate input-import, tariff reduction, FDI and trade-induced
competition have been found to importantly stimulate firm productivity. Because of
trade-induced competition, least productive firms will be driven out of the market,
causing resources to be allocated from less productive firms to highly productive
firms. To increase productivity, firms tend to employ only skilled workers, not
skilled workers. This will cause the employment reduction in the liberalised sector.
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According to literature reviewed, trade liberalisation tends to increase labour
productivity, but potentially decrease employment. Therefore, further study on this
topic needs to combine these ideas together in order to understand the whole process
of how trade liberalisation affects industrial productivity and employment. Although
empirical studies mention resource allocation (change in employment) as the result
of an increase in trade liberalisation and productivity, they have not shown statistical
evidences of their relationship. Moreover, they do not explain how trade
liberalisation and productivity relate to employment. In Thailand, it is hard to find
studies which link trade liberalisation, skilled-worker employment and productivity.
Therefore, this study seeks to link trade liberalisation and the employment of skilled
labour to explain industrial productivity whether they are related. This will fill the
gap in research in this area and studies in Thailand.

4.4

TRADE

LIBERALISATION

AND

MANUFACTURING

WAGE

PREMIUMS

Generally, wages are found to be different among workers who work in different
industries even though they have the same characteristics. The wage difference
which is driven by industries in which worker are, is normally called “industrial
wage premium”. Currently, the industrial wage premium has been found to be
persistent and even continually increased. As a result, empirical studies have been
conducted to answer what cause the increasing wage premium. Trade liberalisation is
expected to be one of the sources of increasing industrial wage premium. Thus, a
number of studies relating to trade liberalisation and industrial wage premium have

83

been conducted in several developing countries (Pavcnik et al., 2004). However, the
findings provided the studies have not yet shown conclusive results. Even though
most of the studies have found that trade liberalisation stimulates industrial wage
premium, raising wage inequality between workers who are indifferent industries
(even though all worker’s characteristics are controlled), some finding from
empirical studies which were conducted in different countries were completely
different. They found that trade liberalisation reduce the industrial wage premium
and decrease wage inequality between workers who are in different industries. To
find out what causes the different findings of those studies, this section will provide
a literature review of how trade liberalisation affects industrial wage inequality
(industrial premiums) in the manufacturing sector.

4.4.1 Wage Determination: the Effect of the Supply Side

According to economic theory, wage of workers is determined by both supply of
labour and demand for labour in the labour market. Therefore, any change in wage
will be caused by either change in its own demand, supply, or both together. Now, it
has been realised that wages of some groups of workers have increased while some
have continually decreased. This will raise the wage difference among groups of
workers. Previously, empirical studies explain that the source of the difference was
from the worker characteristics themselves, such as (i) gender (ii) education and (iii)
experience are the source of wage difference. Theoretically, the effect of workers
characteristics on wage is regarded as effects of the supply side. However, more
currently empirical studies have found that, even though workers have the same
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characteristics, they may be paid at different wage rate. This evident points that wage
of workers might be determined by other variables beside workers’ characteristics.
As a result, recent studies have move away from studying the effect of the supply
side (worker’s characteristics) to the effect of demand side (industrial characteristics)
on wage inequality between workers who are in different industries.

Before going to explain how industrial characteristics have an effect on wage of
workers, first this study seeks to briefly show studies conducted to explain how
worker characteristics determines wage for workers. After that, the rest of this
section will dedicate for literature aiming to explain how industrial characteristics
have an effect on wage of workers.

Abowd et al.(2001) explained that worker characteristics were important in
determining wages for workers and cause wage differentials across industries in
France over the period 1876 to 1987. According to his study, workers’ experience
measured by age, is found to be one of many observable characteristics which are
important in determining wages. Wages of workers will increase as their experience
increase. In addition, the experience of workers will affect wages to a larger extent,
if it is associated with the position level of the work. He found that if people
(workers) who are in high wage jobs gain more experience at work, their wage will
increase greatly. However, if they are in low wage jobs, the effect of experience on
their wages will be relatively small.
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Gender of workers is significantly found to affect wages. With the same
characteristics, male workers will have higher wages than female workers. Vast
studies are conducted to explain wage inequality between these two groups of
workers. Saguino (2000b), explains the discrimination against female workers at
work is the main reason female workers have lower wages than male workers, which
raises wage inequality between the two groups. Moreover, she explains that female
workers are normally hired in low-wage jobs and industries. However, Hellerstein
and Neumark (1999) provide results that differ from the study of Saguino (2000a).
They explain that women worker receive lower wage than men workers do because
women workers have lower productivity. So, they compared productivity differences
and wage differences at the firm level and, they found that there is no discrimination
against women. Although there are wage differentials between male and female
workers, productivity is also found to be different. Female workers are hired at a
lower wage than men because they are less productive. They conclude it is the
productivity difference between these two groups of workers that causes them to
have different wage rates.

Education is also important in determining wages. As the level education of workers
increases, they will receive a higher wage rate. This is due to the accumulating
human capital. Lemieux (2006) found that growth in wage inequality was extended
by an increase in education of workers in the US over the period 1973-2003. The
effect of education on the wage of a worker is higher if the there is a shortage of
educated workers, rising wage premiums for education and wage inequality (Greiner
et al., 2004).
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In brief, worker characteristics are important in determining wages. Among worker
characteristics, education, experience and gender are found to be the most important
in determining wages. Even though the workers’ charecteristics are controlled, wage
inequality still increased. Therefore, wage inequality is expectedly intensified by
other factors which relating to characteristics of industries in which workers are
(Juhn et al., 1993). More recent studies try to explain wage of workers by industrial
characteristics associated with a higher level of trade liberalisation (Krueger and
Summers, 1988; Pavcnik et al., 2004; Ferreira et al., 2007; Hasan and Jandoc, 2010).
Both industrial characteristics and trade policy seem to relate to wage difference
among industries.

4.4.2 Industrial Wage Premiums; the Effect of the Demand Side

Currently, the effect of the demand side is thought to be the main source of wage
inequality between workers who work in different industries. Krueger and Summers
(1988) studied the magnitude of wage differential for equally skilled workers
(workers who have the same characteristics). In their study, the industrial wage
premium (the portion of a worker’s wage that cannot be explained by their
characteristics, but is attributed to a worker’s industry affiliation) is calculated.
Applying an individual wage regression by using the industrial indicators (dummy
variables) to capture the industrial wage premiums, the study shows that there is
dispersion in wages across industries. The wage premiums are found to vary across
industries and are high in the (i) mining industry, (ii) construction (iii) transportation
(iv) finance, insurance and real estate (v) manufacturing (vi) service and (vii)
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wholesale and retail trade. This finding shows that even though the workers have the
same characteristics (controlled), there is still a wage differential amongst workers.
This runs against classical theory that states if workers have the same characteristic,
they will receive the same wage. The result of this study is of interest to researchers,
so more recent studies try to link the industrial wage premiums to be explained by
other variables such as technology differences and industrial policy.

Developing the model which was created by Krueger and Summers (1988), Bartel
and Sicherman (1999) found evidence that high-tech industries are responsible for an
increase in wages for workers in the US industries in which it stimulate industrial
wage premium for skilled workers in high technology industry. Firstly, their study
was based on individual wage regression by using dummy variables to capture (i) an
individual effect and (ii) industrial effect on wages, to obtain (i) the individual wage
premium and (ii) industrial wage premiums. Then, they linked them to be explained
by technology variables such as (i) expenditure in computer, (ii) use of patents and
(iii) the percent of scientists and engineers, which are found to be different across
industry through the 1980s in the US. As a result, they found that technology
variables are significant in explaining wage premiums in the US. They concluded
that changes in technology in industries in the US have raised wage premiums for
workers.

Choi and Jeong (2005) analysed the relationship between technological change and
the educational wage premium in Korea over the period of trade liberalisation 1983
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to 200015. First they calculated manufacturing wage premium and educationalmanufacturing wage premium. Next, both wage premiums were brought together to
be explained other variables: R&D intensity, the percent of scientists and engineers,
TFP, and ICT intensity. The main findings were that (i) changes in educational wage
premiums were mostly affected by shifts in the supply of college graduates from
1983 to 1993, while the changes were affected more by shifts in labour demand
from 1993 to 2000, (ii) the educational wage premium was greater in the industries
with rapid technological change than that in the industries with slower technological
change, (iii) the educational wage premium associated with the technological change
was mostly explained by the returns to worker’s unobserved heterogeneities, which
was correlated with education and (iv) there were some evidences that skill biased
technologies were developed as the number of skilled workers were increasing.

Mishar and Kumar (2005) evaluated the impact of trade liberalisation on the industry
wage structure in India. They attempted to relate trade liberalisation to industry wage
premiums. First, this study calculated industry wage premiums and then related them
to tariffs and import penetration, which were used as proxy variables of trade
liberalisation. In addition, tariffs were regarded as endogenous variables determined
by policy dummy variables, and skilled employment (instrumental variables). They
found the significance of those variables on wage premiums. This study provided a
contrast in results from earlier studies that they explain that trade liberalisation
(decreasing tariffs) increases wage premiums in India. They explained that the tariff
reductions were proportionately larger in unskilled sectors, so an increase in wage

15

There is no trade liberalization variable in this study.
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premiums in these sectors, therefore, implies that unskilled workers experienced an
increase in their relative incomes. They concluded that trade liberalisation had led to
decreasing wage inequality in India.

Goldberg and Pavcnick (2005) studied the effect of trade liberalisation, which started
in 1985 in Columbia, on wage inequality. The trade had been continually liberalized,
so import tariffs had drastically reduced between 1990 and 1991. In this study,
industry wage premiums relative to the economy-wide average wage was calculated
from the Colombian National Household Survey. They found that industry wage
premiums in Colombia had changed remarkably over time. Regressions of wage
premiums on tariffs, without industry fixed effects, showed a negative relationship
between protection and wages (trade liberalisation increases wage premiums), which
meant workers in protected sectors earned less than workers with similar observable
characteristics in unprotected sectors. However, with industry fixed effects the
results were reversed: trade protection was found to increase relative wages. They
also found that sectors with high import penetration in Colombia paid higher wages
for their workers. According to the differences of regression with and without fixed
effect, this study suggested the introduction of new variables and considers tariffs as
an instrumented variable.

Ferreira et al. (2007) studied the effect of trade reform in Brazil during 1988-1995.
In this study, they first calculated (i) industrial wage premium (ii) skilled wage
premium and (iii) occupation wage premiums. Second, the wage premiums were
linked to be explained by a set of trade-related variables; (industry-specific, effective
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rates of protection, import and export penetrations). They found that liberalisation
did play an important part in the reduction of wage inequality in Brazil. They found
that trade liberalisation has increased industrial wage premiums, but decrease skilled
wage premiums and occupation wage premiums. Therefore, they concluded that
trade liberalisation reduced wage inequality in Brazil over the period of trade
liberalisation.16

Hansan and Jandoc (2010) examined the role of trade liberalisation on wage
inequality in the Philippines over the period 1994 to 2000 in which trade protection
declined and inequality increased. Using the same approach developed by Ferreira et
al. (2007), they found that trade liberalisation had effects on industry wage
premiums and industry-specific skill premiums increased wage inequality. In
addition, they found that tariffs had a positive effect on industrial participation
variables, which meant that as tariffs decreased, industrial participation decreased. It
implied that trade liberalisation had induced employment reallocation, shifting
employment from less protected sectors to more protected sectors, especially
services where wages were relatively higher.

Lundin and Yun (2009) examined wage premiums in different manufacturing areas
in Sweden, by using matched employer-employee data between 1996 and 2000.
Instead of prices of products, (i) import penetrations and (ii) lagged export ratios
were used as the proxy variables of trade liberalisation. Regarding to import variable,
this study organised it into two types of import variables which were (i) import from

16

They did not control for industrial effect in the second stage.
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high income countries and import from low income countries, to assess imports
from what the countries had effect on the Swedish manufacturing wage premiums.
The research findings showed that lagged total import penetration was insignificant,
whereas the lagged total export ratio is positively significant. In addition, the lagged
import penetration from low-income countries shows a negative and significant
effect on the inter-industry wage premiums, but it makes coefficient of the total
export ratio insignificant. Therefore, they conclude that Swedish industries, which
face high import competition from developing countries, have lower wage premiums
while export intensity are not found to relate to industrial wage premiums.

Feliciano (2001) analysed the impact of trade reform on wage and employment in
Mexico and found trade reform intends in the low-skilled sector and decreased wage
premium for low skilled workers. Therefore, trade liberalisation in Mexico increases
wage inequality in industries which lost their protection over the period 1986 to
1990. Prices of products do not significantly explain all worker wages even though
it was considered as endogenous variable. Regarding Mexican industrial
employment, this study found that trade reform did not significantly affect the
relative employment of low-skilled workers to skilled workers in the country.

Galiani and Sanguinetti (2003) studied whether increasing wage inequality in
Argentina increased during the 90s relating trade liberalisation. By using individual
worker wage equations, they calculated industrial wage premiums for three types of
workers (unskilled, semi-skilled and skilled workers) who are in industries which
faced high import competition. After this study obtains three wage premiums for
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each type of worker, which was affected by trade liberalisation (import competition),
they test for the difference of the three wage premiums (Ho: unskilled wage
premium = semi-skilled wage premium = high skilled wage premium). This study
rejected the null hypothesis that the calculated wage premiums are equal. The wage
premium of skilled workers, which was affected by trade liberalisation, was much
higher than the coefficients of semi-skilled and unskilled workers. Therefore, they
concluded that trade liberalisation had increased wage inequality in Argentina via
import penetration.

Besides the flow of the outputs (import and export), Goldeberg and Pavcnik (2007)
explained that the flows of intermediate goods and capital were important in raising
wage premiums and wage equality. As trade liberalisation allowed intermediate
goods to flow across countries, rising ‘global production sharing’ or outsourcing
activity. Global production sharing and outsourcing tended to complement to skilled
workers, so they the increased demand for skilled workers and wage inequality in
both developed and developing countries. To find out the effect of trade
liberalisation on wages, Hanson and Harrison (1999) regressed the relative prices
change on relative white-collar employment to test the effect of price on demand for
skilled labour, but it was not significant. Their explanation was that product prices
might reflect too many situations in the economy, so prices of products may not be a
good variable to reflect on the effect of trade liberalisation. Next, the relationship
between tariff reduction and the price of products were tested and they are found to
be a significant and negative relationship. Generally this study only found that the
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reduction in trade barriers most affects the low-skill industry sectors and unskilled
labour disproportionately17.

Based on the individual worker equation, Pavcnik et al. (2004) calculated industrial
wage premiums and examined whether it related to trade liberalisation. The results
showed that the effect of trade liberalisation on wage inequality in Brazil differed
from other Latin American countries. They found that the impact of 1988-1994 trade
liberalisations in Brazil on the industrial wage is relatively stable over time. There is
no statistical association between change in industry wage premium and change in
trade liberalisation policy or between industry specific skilled premiums and trade
policy. Thus, they conclude that trade liberalisation in Brazil did not significantly
contribute an increase of wage inequality between skilled and unskilled workers.

In brief, manufacturing wage premium can be affected by both technology and trade
liberalisation variables. However, early studies focus only on the effect of
technology on the industrial wage premium, while more recent studies focus only on
the effect of trade liberalisation on the industrial wage premium. No studies appear
to have cooperated both sets of variables together. If both types of variables are
combined in the same model, the results of the studies conducted may be different. It
would be interesting and helpful, if one can be able to state which variable (trade
liberalisation or technology) is more important. In addition, it would also be helpful
to clarify the confused results of the studies in this topic. Moreover, some studies

17

They did not concern about the endogenous problem of a variable, so this may help to explain why

they did not find the significant relationship between (i) employments and prices and (ii) employment
and tariffs.
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also neglected to include the endogenous problems in their studies, especially
technology variables. Therefore, the results of the studies in different countries are
not comparable. Moreover, studies did not link industrial wage premium to resource
reallocation, especially skilled labour and unskilled labour between industries. If
they had, the studies would be more comprehensive and give an better explanation
for how trade liberalisation relates to manufacturing wage premiums and
employment in industrial sectors. In relation to this topic, there are big gaps needed
to be filled.

4.5 TRADE LIBERALISAITON AND WAGE INEQUALITY BETWEEN
SKILLED AND UNSKILLED LABOUR

This section reviews literature on the wage inequality between skilled and unskilled
workers. Generally, the skill of a worker is determined by their level of education. A
higher level of education implies that they have higher level of skill. However,
because of data limitations, some empirical studies classified skilled and unskilled
workers by their jobs. Non-production workers and production workers, for example,
are regarded as skilled and unskilled workers respectively (Feenstra and Hanson,
1996; Velde and Morrissey, 2004).

Regarding wage inequality between skilled and unskilled workers, it may be called
differently such as (i) skilled-unskilled wage ratio or (ii) relative skilled to unskilled
wage. However, all of these have the same meaning that an increase of these
variables implies the increasing wage inequality between skilled and unskilled
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workers. Because studies on this topic are almost entirely conducted in developed
countries, most literature reviews in this section are from developed countries.
However, literature from developing countries will also be provided.

A study by Murphy et al. (1998) is important as it has been referred by many recent
studies which aimed to explain how trade liberalisation has an effect on wage
inequality. However, the study did not focus on the effect of trade liberalisation, but
on the effect of technology on wage inequality between skilled and unskilled
workers. First, Murphy et al. (1998) constructed the relative wage equation (inverse
relative demand for skilled to unskilled workers) in which relative wage of skilled to
unskilled worker depended on the relative employment of skilled and unskilled
workers, technology and other exogenous variables. This study found that wage
inequality between the US and Canada had increased over the same period.
However, the US has faced higher wage inequality than Canada. Murphy et al.
(1998) explained that the supply of the skilled workers in Canada was higher than in
the US because there was substantial growth in a number of college and university
workers in Canada. However, the time trend variable was found to be positive in
both countries. This means technology change had been biased toward skilled labour
in both countries, increasing the relative demand for more-educated workers.
Therefore, the decline in supply of skilled workers and technological change in US
and Canada together caused the extending wage inequality between skilled and
unskilled labour in both countries.
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O’Mahony et al. (2008) studied the effect of technology on wage inequality between
skilled and unskilled workers in the US, UK and France. In their study, the
dependent variable was the wage share of three groups of workers: (i) high, (ii)
intermediate and (iii) unskilled workers (Three dependent variables). Explanatory
variables, which represented the technology indicators, were (i) a ratio of capital
over output and (ii) a ratio of IT investment over output. They found that high skilled
workers and a ratio of capital over output were complementary in all the countries.
Then, the ratio of capital over output was also found to substitute intermediate
skilled workers in France, but had no effects on unskilled labour in the US and UK.
An IT investment over output was complementary to skilled and intermediate skilled
labour but had a negative effect on non-skilled workers in all countries. As a result,
they concluded that technology had positive effect on wage inequality, but its effect
(coefficients) had decreased over the time. Thus, the effects of technologies on wage
inequality were not permanent.

Providing evidence from a developed country, Leamer (1996) showed the
relationship between trade expansion and wage inequality between skilled and
unskilled workers in the US. He explained that trade liberalisation with developing
countries caused an increasing import of unskilled labour-intensive products from
developing countries, decreasing price of domestic unskilled-intensive products and
wages of unskilled labour in the US. In addition, it induced a fall in the real wage of
unskilled workers who work for those industries, increasing wage inequality between
workers in skilled-intensive and unskilled intensive industries. Moreover, higher
competition from unskilled intensive-products from developing countries also drove
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the US firms to continually move their resources toward more skilled-intensive
industries. He concluded that wage inequality in the US was caused by the falling
price of unskilled-intensive products in the US, which he called ‘a bias product price
change’.

Reenen (2011) studied wage inequality by linking a skilled wage share in the US and
the UK to technology and trade. In his study, there were three dependent variables;
(i) change in college wage bill share, (ii) change in medium-skilled wage bill share
and (iii) change in log-skilled wage bill share. Independent variables were (i) change
in ratio of ICT capital over value added (ii) change in ratio of export and export over
value added and (iii) Research and development (R&D) investment over value
added. The study found that the ratio of ICT capital over value added, positively and
significantly affected the change in the college wage bill share, while it negatively
and significantly affected the change in the medium-skilled wage bill share.
Moreover, the result was more robust after using a reutilization level in the industry
as an instrumental variable for ICT growth. This study also found that ‘the change in
ratio of export and export over value added’ and ‘R&D investment over value added’
had positive effects on change in the college wage bill share while having a negative
effect on change in the medium-skilled wage bill share. He concluded that trade
liberalisation rides demand for skilled labour while reducing the demand for medium
skilled labour. Unskilled labour was not found to be affected by higher trade
liberalisation.
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Haskel and Slaughter (2001) examined the impact of international trade and
technical change on changes in the UK skill premiums. They measured trade and
technology as changes in product prices and total factor productivity (TFP) growth.
The results of this study could be divided into two cases. First, under the assumption
that price and TFP growth were exogenous, the rising skilled wage premium was due
to changes in prices, not technology. Changes in prices were significantly
concentrated in the skill-intensive sectors, while changes in technology were broadly
similar across sectors of different skill intensity. If one assumes the United Kingdom
was a small open economy and hence price changes would be caused by changes in
world trading conditions, then trade had caused the rise in skill premium. Second,
under the assumption that price and technical change were endogenous, they found
that tariffs and foreign prices had affected skill premium via their effect on the UK
prices; UK price = f( UK tariffs, OECE price). Then, the concentration ratio
contributes to the skilled wage premium by lowering TFP in unskilled intensive
sectors. Low price of import products from new industrialised countries (NICs)
stimulate TFP growth which was bias toward the relative wage.

Feenstra and Hanson (1996) extended the study by linking skilled wage share to the
capital movement in a developing country like Mexico. In this study, they explained
that the wage inequality in the Mexican industry was caused by the foreign direct
investment (FDI) from the US. The independent variable in their study was the
skilled-wage share of total wage while the independent variables were (i) net change
in capital (relative FDI to domestic investment), (ii) relative skilled employment to
total employment and (iii) relative unskilled employment to the total employment.
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For the instrumental variable estimation (error term from the OLS estimation), they
found no evidence of variable effect on the skilled-labour share of total wage, so
they concluded the variables are the exogenous variables. With the OLS, they found
the FDI variable had a positive sign and significance, so an increase in FDI was
associated with an increase in the relative demand for skilled labour, leading to an
increase in its wage share. Moreover, the FDI had been found to increase the skilled
wage share mostly in the area where FDI were concentrated.

Driffield and Taylor (2000) examined the effect of FDI on wage inequality and the
pattern of employment in England, during the 1980s and 1990s. In their study, they
examined the wage share of skilled workers and the ratio of skilled to unskilled
employment. The explanatory variables were (i) export expenditure, (ii) R&D, (iii)
FDI and (iv) FDI interacting with productivity. According to this study, export
expenditure and R&D had effects on both the relative employment and skilled-wage
share. Moreover, FDI also increased a spill over of technology (using FDI interacting
with dummy variables of level of productivity in firm; high, medium and low) from
foreign industries to domestic industries, thereby raising unemployment. Even
though export variables and R&D were important, FDI was also found to play an
more important role in stimulating wage inequality in the UK.

Avalos’ (2003) study examined the determination of wage inequality in two regions;
Latin America and East Asia, basing it on the model first developed by Katz and
Murphy (1992) . In this study, the dependent variables were (i) ratios of average
wages of top 50 percent to bottom 50 percent and (ii) ratio of average wage of top 10
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percent to bottom 10 percent. Explanatory variables were (i) relative employment of
skilled to unskilled workers which depended on the relative wage of skilled to
unskilled workers, (ii) schooling year, (iii) ratio of FDI over GDP, (iv) ratio of
import machine and equipment over GDP (v) ratio of R&D over GDP and (vi) ratio
of export and import over GDP. The findings showed that increased trade openness
was related to reductions in wage differentials, while increased exposures to foreign
direct investment, greater imports of machinery and equipment, and R&D transfer
from developed economies were associated with reductions in wage differentials.

Ing (2009) analysed the impact of trade liberalisation on wage inequality in exportand import-related industries in developing countries over the period 1980 to 2005.
The proxy variables of trade liberalisation were (i) relative import to GDP and (ii)
relative export to GDP. The study found that tariff reductions significantly
contributed to import expansion in developing countries. In addition, technological
change was found to statistically increase demand for skilled labour, contributing to
wage premiums for the skilled labour group. However, skilled premiums negatively
related to export volume, but positively related to import volume. The author
concluded that trade liberalisation contributed to the skilled wage premium via
import competition rather than export competition.

Regarding to the wage inequality in Thailand, Velde and Morrissey (2004) studied
the effect of FDI on wage inequality in East Asian Countries between 1985-1998,
covering Hong Kong, Korea, Philippines, Singapore, and Thailand. Based on the
relative wage equation (Katz and Murphy, 1992) , relative wages of skilled to
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unskilled labour had been regressed on relative skilled and unskilled workers and
FDI. As a result, this study found that an increase in the relative supply of skilled
workers had a negative effect on the relative wages of skilled and unskilled labour.
Even though FDI was positive, it was not significant to explain wage inequality.
However, after controlling for domestic influences of wage setting, and supply of
skills, FDI positively related to wage inequality between skilled and unskilled labour
in Thailand. With the regard to endogenous problems, this study used an FDI policy
dummy variable, and hiring and firing costs as instrumental variables. Eventually,
the main result stayed the same.

Bhular-or and Kripornsak (2008) studied trends of labour demand for skilled works
and their wage in Thailand over the period 1991 to 2006. They found that the relative
skilled to unskilled employment had increased over the period. The relative wages of
skilled to unskilled workers increased in the first period, but declined in the later
period. Their explanation was that the decline in the relative wage of skilled to
unskilled worker might be affected by (i) increasing the supply of skilled workers in
the country which was intensified by the low quality of graduates and mismatch
between the number of graduates and the demands of the labour market.

In brief, wage inequality between skilled and unskilled workers is stimulated mainly
by trade liberalisation, number of skilled and unskilled workers and technology.
Regarding the effect of trade liberalisation on wage inequality, there are not many
studies on this topic, especially in developing countries at the industrial or firm level.
Moreover, not many uses trade variables to explain wage inequality. In most case,
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the only trade variables used in empirical studies are price of product and FDI. More
trade variables need to be introduced to explain the wage inequality. Therefore, this
study aims to fill this gap by studying wage inequality at firm level and introduce
new variable such as tariffs, exports and intermediate-input imports, including FDI.
In Thailand, studies relating to the effect of trade liberalisation on the wage
inequality between skilled and unskilled labour is hardly to find. The study of Velde
and Morrissey (2004) was a cross country study which focused only on the FDI
effect on the wage inequality while other Thai studies relating to this topic mainly
used descriptive statistics to explain wage inequality between groups of workers at
country level. Moreover, they did not relate it to be explained by technology change
and trade liberalisation of the country. To the best of our knowledge, the effect of the
trade liberalisation on wage inequality between skilled and unskilled workers was
not well explained. Therefore, the research relating to this topic in Thailand is
important and needs to be carried out.

4.6 CONCLUSION

Even though the literature reviews shows that (i) trade liberalisation and (ii)
technology (iii) employment and (iv) wages are related, the finding have been
inconclusive about their relationship. The ambiguous relationship is possibly caused
by that the studies might not link all variables well together. To explain the
relationship of these variables, the literature review mainly shows that trade and
technology create skilled jobs, but also destroy unskilled jobs. As a result, the
processes of trade liberalisation and technology development have been found to be
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biased toward skilled workers and decreased overall employment in both developed,
and developing countries. Under the full employment assumption, this bias will
finally shift the demand for skilled labour upward and rise wage inequality between
skilled and unskilled workers.

Even though empirical studies note the relationships of these variables, they do not
provide a statistical explanation of how they relate to each other. They mainly
focussed on specific issues either (i) trade liberalisation and employment, (ii) trade
liberalisation and labour productivity or (iii) trade liberalisation and wages, but they
do not connect them (trade liberalisation, productivity, skilled employment and
wages) together. Therefore, further studies on this topic should try to link them
together and explain how trade liberalization, productivity, and employment have an
effect on wage and wage inequality. This would tell complete story of how trade
liberalisation effects on wage inequality in a country.

In Thailand, the study of the effect of trade liberalisation on wage inequality has
been ignored by researchers. Based on our best knowledge, even though there are
some studies relating to this topic, the effect of trade liberalisation on wage
inequality is not well explained. Most of them are country-level study. It is hard to
find sector or firm level studies which aim to explain the effect of trade liberalisation
on wage inequality at these levels. In addition, the statistic techniques used in these
studies is mainly descriptive statistic. Therefore, the gap of this study and
econometric techniques in Thailand needs to be filled.
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CHAPTER V
TRADE LIBERALISATION AND LABOUR MARKET: STRUCTURAL
BREAKS IN TIME SERIES DATA

5.1 INTRODUCTION

This chapter provides basic evidence of the interrelation between international trade,
manufacturing performance and the labour market. In particular, this will be done by
indentifying structural breaks of the selected variables; (i) the labour market (ii)
manufacturing and (iii) international trade variables by using time series technique.
Of particular relevance to this study during the period of analysis are Asian currency

crisis (1997-1998) and periods of trade reforms (1993-1994). If the structural breaks
of variables particularly took place with the period of trade reforms, this would
motivate one to analyse the association in great detail. The remaining chapters are
constructed based on the above results.

Unit root test with structural breaks are mainly used by empirical studies to indentify
times with prominent change in level or trend of variables (Partridge and Rickman,
1995; Hyclak, 1996; Mocan, 1999; Papell et al., 2000; Lee and Chang, 2005). The unit

root test which has been developed by Lee and Strazicch (1999) can identify up to
two-break times of a variable endogenously (Lee and Strazicich, 1999). Therefore, it
does not have selection bias problems. This chapter is organised into four sections.
The next section shows the methodologies and data used in this study. Section 3
shows the empirical results and Section 4 will provide a discussion of the research
findings and conclude the chapter.
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5.2 TIME SERIES ANALYSIS: UNIT ROOT TEST WITH STRUCTURAL
BREAKS

In this study, the unit-root tests which allows for structural breaks will be used to
identify structural breaks of the selected time series variables in this study.
Advantageously, this test can determine the breaks of the variables endogenously, so
there is no bias selection. After the times of the breaks in a variable are identified,
they will be linked to explain by economic situations which are co-incidentally
taking place at the same time and are expected to be the possible cause of the beaks
of the variables. Following Lee and Strazicich (1999; 2003), the model is formed as
follows.
(5.1)
Where

=

de-trended series equal

,=

1, 2...T
=

a vector of coefficients in the regression of yt
on Zt
.

Zt

=

exogenous variable (dummy variables)



=

difference operator.

t

=

error term

i=1...k, terms are included as necessary to correct for
serial correlation. Zt is a vector of exogenous
variables defined by the data generating
process.
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With two changes in level and trend, Zt is described by
where Dit =1for t ≥ TBj + 1, j=1,2, and zero otherwise; DT*jt = t for t ≥ TBj +1, j= 1,
2 and zero otherwise; and, TBj is the time period of the breaks. As the test regression
(equation 5.2) involved Zt instead of Zt , Zt becomes
, where Bjt = Djt and Djt = DT*jt , j=1,2 (Lee and Strazicich, 2003) .

The unit root null hypothesis is described in equation (5.1) by  = 0 and the test
statistic are defined as follow;



= t-statistic for the null hypothesis =0.

To endogenously determine the locations of the two breaks
LM =

, the

is used. According to Lee and Strazicich (2003), the critical

value for this model18 depends on the location of breaks,

j

, j=1,2 and as a result,

critical value are employed corresponding to the location of the breaks. In the
empirical practice of this study, if the coefficient on both level (Bjt) and trend (Djt)
dummies are not significant for any one break date in the break the two-break LM
test, the time series data will be re-examined with the one break LM test again.

5.3 DATA EXPLANATION

The time series data used in this study comes from the Bank of Thailand (BOT) and
the National Social and Economic Development Board (NSEDB) from 1993 to
2010. Quarterly data from 19 years makes 76 observations for each variable. The
variables used in this chapter are selected based on demand for labour which

18

See Appendix 12
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employment relates to wage rate, output and other exogenous variables such as
technology and trade (Greenaway et al., 1998; Gera et al., 1999). The variables
chosen are four variables which are (i) manufacturing GDP, gdpt, (ii) capital stock
which is measured by total physical capital shown on the balance sheet, ct, (iii)
employment, et , (iv) average wage, wt. (v) export, xt, (vi) intermediate input import,
i_mt (vii) capital import, c_mt , in the Thai manufacturing sector. Excluded variables
from this study are the result of data limitation. In this study, if selected variables are
coincident with trade liberalisation policy implemented and the breaks of the other
selected trade variables, this study has strong evidence to explain that labour market
variables, trade variables and trade liberalisation are related which would contribute
to further study on this topic. All variables shown in this chapter are in the natural
log form.

5.4 EMPIRICAL RESULTS

Table 5.1 shows the descriptive statistics for data used in this study. At 4.38 percent
the gdpt has the highest standard deviation from the mean. Then, w/ct, , xt, , i_mt,
c_mt and et , have the standard deviations from mean of -3.31, 2.45, 2.05,1.86 and
1.13 respectively. This basically says that output (gdpt) , is the most fluctuated while
employment (et) is the least fluctuated variable. High variation of the variables like
this would create a high possibility of having breaks in these series data.
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Table 5.1 Summary of the Variables
Variables

Mean

Std. Dev.

0.0966

Deviation
from mean
(%)*
1.13

et

8.5058

w/ct

Min

Max

8.2561

8.6944

-6.7168

0.2220

-3.31

-7.0546

-6.1308

gdpt

10.4206

0.4563

4.38

9.6730

11.2120

i_mt

10.3856

0.2128

2.05

9.9255

10.8596

c_mt

12.7643

0.2374

1.86

12.2667

13.1192

xt

13.6234

0.3339

2.45

13.0718

14.1994

Source: Calculated by author. Note:*; Deviation from mean = (Std.Dev/Mean)*100

Table 5.2 shows that et had the structural breaks in 1994 and 1998, respectively. The
break points are statistically significant at a 5 percent level. The possible causes of
the breaks are (i) the first tariff reform, which took place in 1994, and (ii) the Asian
currency crisis which pervasively affected the Thai economy over the period 1997
and 1998.

Regarding the manufacturing output (gdpi), it, first, faced the structural break in
1998 and the second break in 2000. The possible cause of the first break was the
Asian currency crisis and the possible cause of the second break was the 2nd tariff
reform19 which was re-implemented between 1999 and 2000. The possible causes of
the breaks in variables are frequently brought to explain the major shocks of other
important variables in the Thai economy (Chancharat, 2008).

19

The explanation of trade reforms is provided in section 2.1 in Chapter 2
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In regard to intermediate-product import (i_mt), Table 5.2 shows there are two
structural breaks in this series data. The first break took place in 1999 and the second
break was in 2005. The potential causes are the 2nd tariff reform and an increasing
world oil price, respectively. In addition, manufacturing export ( xt ) had the
structural breaks in 1997 and 1998 which was interesting because this variable had a
quick adjustment. The Asian currency crisis was expected to be the possible cause of
the breaks in this variable.Then, the capital import (c_mt ) had two structural changes
in 1997 and 2000 respectively. The possible cause of the first break is the Asian
currency crisis while the possible cause of the second break is the 2nd tariff reform.

Table 5.2 The Result of Unit Root Test with Structural Breaks
Variable

TB1

et

1994 1st tariff reform

w/ct
gdpt
i_mt

Possible cause for TBs

-

-

1998 Asian currency crisis
rd

1999 2 tariff reform

TB2
1998

Possible cause for TBs
Asian currency crisis

-

-

t-statistic
-5.79**
-

2000

2nd tariff reform

-5.59**

2005

Increasing world-oil price

-5.98**

nd

c_mt

1997 Asian currency crisis

2000

2 tariff reform

-5.79**

xt

1997 Asian currency crisis

1998

Asian currency crisis

-6.71***

Source: Calculated by author. Note: TB=Time of structure break. The *** and **
denotes the significance at one and five percent levels, respectively. The Augmented
Dickey-Fuller was applied for the variables. Most of them have been found to be
non-stationary (See Appendix 13).
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Figure 5.1 Quarterly data of (a) manufacturing employment (b) intermediate
product import (c) manufacturing GDP (d) wage-capital ratio (e) capital import
and (f) export from 1993 to 2007

5.5 CONCLUSION

Results from this study show that most of these variables have structural breaks that
coincide with the occurrence of trade reforms and external shocks in the world
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economy. More specifically, the unit root test with structural breaks identified the
occurrence of a structural break in employment in 1994 which coincided with
significant reductions in average tariff levels. A second structural break in
employment was detected in 1998 which coincided with the Asian currency crisis.
Structural breaks in other variables (such as manufacturing output, intermediate
input imports and exports) were also detected for the Asian currency crisis period as
well as the re-liberalisation of trade in 2000, and the world oil price increase in 2005.
Thus, these results suggest that the greater integration of Thailand into the world
economy has impacted the country’s manufacturing sector. This is supported by
evidence of structural breaks in the sector’s output and employment variables which
coincided with trade liberalisation and adverse external events such as the Asian
currency crisis. In addition, these results also point to the need for an analysis of the
impact of trade liberalisation on the labour market in the form of changes in labour
productivity, manufacturing wage premium and wage inequality between skilled and
unskilled workers. The impact of trade liberalisation on these aspects of the labour
market will be analysed in next three chapters of this thesis.
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CHAPTER VI
TRADE LIBERALISATION AND LABOUR PRODUCTIVITY

6.1 INTRODUCTION

As in the Chapter 5 structural breaks are coincided with the Thai trade reforms in
1994 and 1999/2000. The findings support an idea that trade liberalisation took place
in 1994 and have influenced the Thai manufacturing labour market. In this chapter,
therefore, it is to know whether trade liberalisation stimulate the labour productivity.
Because technology and employment is also important in determining labour
productivity, they will be cooperated in to this study as controlled variables (Egger
and Kreickemeier, 2009; Burstein and Melitz, 2011). According to this study, trade
liberalization, technology and skilled employment are expected to increase the
manufacturing labour productivity. The significant of trade liberalisation and skilled
employment variables after the rest variables controlled will help to explain how
international trade can stimulate industrial productivity and then change the structure
of employment20.

In this study, LPG will be calculated by using industry-level data which available
from the Thai labour force survey.The, it will be regressed on three sets of variables
representing industrial characteristics, skilled employment and trade liberalisation.
This chapter is organised into four sections. Section 2 shows methodology and data

20

The explanation is provided in Section 2.4.1 in Chapter 2.
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used in this study. Section 3 provides the empirical results of this study and Section
4 will provide the discussion and conclusion of this chapter

6.2 METHODOLOGY AND DATA

This section explains the methodology and data used in this study to answer the
hypothesis whether trade liberalisation has increased labour productivity growth in
the Thai manufacturing sector. Based on the reviewed empirical studies, the
productivity growth (LPG) model which is the most popular model used by
researchers such as Urata and Yokota (1994) and Gera et al. (1999) is applied in this
study. However,

Urata and Yokota (1994) focussed on the effect of trade

liberalisation on manufacturing LPG while Gera et al.(1999) focussed only on the
effect of technology on LPG. These two studies did not cooperate both sets of
variables together. In addition, they did not consider the effect of employment,
especially skilled employment on LPG. New theory developed by Melitz (2003)
explained that productivity and trade are related to reallocation of resources
(employment). According to this, to examine how trade liberalisation affects LPG,
technology, skilled employment is necessary and needed to incorporate into the
model of this study. If trade liberalisation variables and skilled employment are
statistically significant to explain the productivity, it implies that trade liberalization
stimulates productivity improvement which complements to scare resource (skilled
workers) and decrease the Thai manufacturing employment.
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Even though LP and the total factor productivity (TFP) are normally used in
empirical studies, labour productivity (LP) is applied for this study. Using each of
these variables, empirical study shows that they will provide the same result. In
addition, LP is more reliable in case of developing countries in which technology
development is not stable and the quality of data is a major problem (Sargent and
Rodriguez, 2004). Moreover, this study focuses on the effect of trade liberalisation
on the Thai manufacturing labour market, so LP is expected to better captures this
effect. As LP is expected to change overtime and can be panelled, labour
productivity growth (LPG) is used in this study.

6.2.1 Methodology

The model used in this study is based on the theory that labour productivity growth
(LPG) depends on capital growth, output growth (Romer, 2001; Aghion et al., 2005).
In addition, the sets of trade and employments variables are also included into this
model. Cooperating these two sets of the variables differentiate this study from other
studies and is expected to provide corrects result of the effect of trade liberalization
on LPG in the Thai manufacturing sector. The LPG model with the regard of the
effect of trade liberalization and employment can be shown as follows.
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lpgit  0  1 (kgit )   2 ( ygit )  3 (%tariffit )   4 (skillit )  5 (empit )
 6 ( xit )   7 (i _ imit )  8 ( FDIit )  9 Dit   it

(6.1)

Where

21

lpg

=

labour productivity growth

α0 – α9

=

coefficients

i

=

industry i

t

=

year (1991, 1994, 1997, 2000, 2003, 2007)

kg

=

capital per worker growth

yg

=

output per worker growth



=

different operator

tariff

=

industrial import tariffs

skill

=

skilled employment growth

emp

=

industrial employment growth

x

=

export per worker21

i_im

=

intermediate input per worker

FDI

=

foreign direct investment per worker

D

=

industrial indicator (dummy variables)



=

error term

Export per worker is calculated by total export/total worker. Reason of using export per worker

instead of export-output ratio is to reduce the firm size effects.
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Table 6.1 Expected Signs between Dependent and Independent Variables

Independent Variables

Dependent Variable
(Labour Productivity Growth)

Capital per worker growth (kg)

+

Output per worker growth (yg)

+

Tariff (tariff)

-

Skilled employment growth (skill)

+

Industrial employment growth (emp)

-

Export per worker (x)

+

Intermediate Input per Workers (i_im)

+

Foreign Direct Investment (FDI)

+

Source: Compiled from literature survey

In the growth model, capital is the main source of labour productivity growth
(Romer, 2001, p. 12). Jacob and Miester (2005), for example, found a positively
significant effect of capital per worker growth on labour productivities growth. So,
capital per worker growth is expected to have a positive effect on industrial labour
productivities growth in this study.

Next, output growth is expected to stimulate labour productivity growth because
industry will benefit from an economy of scale. As industries produce more
products, the unit cost of output will gradually decrease. Therefore, output growth is
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expected to increase labour productivity growth. Weiss (1992) explained that labour
productivity growth is mostly explained by output growth in Mexico.

Beside, skilled employment growth is expected to have a positive effect on labour
productivity. Generally, skilled workers refer to workers who spend more years in
school, so they tend to have high human capital accumulation and more productive
than unskilled workers. Verhoogen (2008) explained that productive firms need
effective workers, so he found that skilled workers were concentrated in high
productivity firms. Becchetti et al. (2003) found an increase in the number of skilled
workers will raise firms’ productivity and efficiency. Because of data limitation in
which level of education of workers is not available, a number of studies defy
production and non-production workers as unskilled and skilled labour respectively.
Facing the same problem as other studies, this study classifies production and nonproduction workers as unskilled and skilled workers respectively. In this study more
proportion of skilled workers employment is expected to rise the industrial LPG.

Then, share of industrial employment to the total manufacturing employment is
expected to have a negative effect on labour productivity growth. According to
economic theory, this would be the effect of ‘the law of diminishing marginal return’
in which an increase in a number of workers will increase the total output
diminishingly (Wachtel, 1984). As such, increases in a number of workers will cause
a decrease in LPG.
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Regarding the trade liberalisation variables, tariff variable is important to this study.
The significant of this variable will help to explain whether trade liberalization
increase LPG. Generally, manufacturing tariffs have been enforced by the
government in order to stimulate competiveness of the country and industrial labour
productivity. According to this study, percent change in tariff, therefore, is expected
to have a negative effect on LPG. As percent change of the tariff decreases, LPG,
therefore, will increase (National Office of the Information Economy, 2004).

Exports per worker are normally used as a proxy variable of trade liberalisation in
empirical studies to explain productivity22. Exports are found to stimulate firms or
industrial labour productivity. Johansen and Strom (2001) and Sjoholm (1997)
explained that export firms tend to use new technology and produce higher quality
products. Moreover, exporting firms have a higher price-cost margin than nonexporting firms, raising an export firms’ labour productivity. Therefore, export
growth is expected to have a positive effect on industrial labour productivities in this
study (Melitz, 2003).

Intermediate-input import per worker is also expected to have a positive effect on
LPG in this study. Tomiura (2007) explained that intermediate-input import were
found to be relatively cheaper and had a higher quality than that produced
domestically. As such, an increase in intermediate- input import will stimulate
labour productivity growth.

22

In this study, the industrial export is divided by a number of industrial workers to avoid the firm

size effect and to enable the data comparable across the years.
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FDI per worker is an important variable and is expected to contribute to productivity
growth. It can stimulate labour productivity growth in many ways such as (i)
providing better knowledge, (ii) providing firms more opportunity to export. Kimura
and Kiyota (2006) support this idea and find that firms, which have FDI have higher
productivity than those that do not.

6.2.2 Data Description

The data used in this thesis comes from the (i) Manufacturing Industrial Survey
conducted by the National Statistical Office (NSO), Thailand and (ii) World
Integrated Trade Solution (WITS) which is one of the organizations under the World
Bank. The data, in both, cover the period 1991 to 2007 (1991, 1994, 1997, 2000,
2003, 2007). The scope of the manufacturing surveys covers those engaged primarily
in the manufacturing industry grouped according to International Standard Industrial
Classification (ISIC) which have 10 or more persons engaged in the business,
covering the whole country. The Thai Industrial survey provides firms’
characteristics, which can be divided into six parts; (i) General information of
establishment, (ii) Persons engaged and remuneration, (iii) Cost of production and
expenditure of establishment, (iv) Production and receipts of establishment, (v)
Fixed assets of establishment.The methodology used in the survey is Stratified
Systematic Sampling, in which a larger population is divided into sub-groups (strata)
by using systematic sampling, and then a random sample is taken from each sub-
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group. In this case, provinces are constituted strata and types of industrial activities
and groups of industrial establishment are constituted sub-strata.

A criticism of Thai manufacturing data can be seen in Ramstetter (2004) and
Ramstetter and Sjoholm (2006). There are many problems in using this type of data.
A number of observations are missing, so large portions of data in this survey are
dropped out. Over all there are 29,167 firms left which are useful for this study
(22.86 percent); (i) 10, 268 firms which do not report the number of workers, (ii) one
firm which does not report working days and hours, (iii) 23, 129 firms which do not
report wage bills, (iv) 18,831 firms which do not report their income, (vi) two firms
which do not have an ISIC code, (vii) 1,432 firms which do not report fixed assets
reported, (viii) 13, 266 firms which do not report fixed asset (machine), (ix) 5488
firms which have negative value added, (x) 26, 784 firms which have no skilled
workers and (xi) 223 firms which do not report the number of unskilled workers.
Finally the remaining data in 1991, 1994, 1997, 2000, 2003 and 2007 are 970, 969,
2,558, 2,285 3,765, 18,620 observations, respectively.

From Thai industrial surveys, Thai manufacturing labour productivities are
calculated in the selected years, 1991, 1994, 1997, 2000, 2003 and 2007 according to
ISIC classification (See appendix 11). Labour productivity is a measure of how
efficient goods and services are produced. Labour productivity used in this study is
an industrial value added per worker (Reati, 2001). For some variables, data are not
consistently provided in surveys such as FDI, Intermediate-input import and export
data which began available in 1997, 1994 and 1997 respectively. Therefore, this
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study will explain the effect of FDI on labour productivity only for the period 1997
to 2007. This is a problem of data limitation. To overcome the problems above and
to have the panel data, this study, therefore, aggregates data into two-digit industrial
levels according to the ISIC code. Even though the Thai industrial surveys provide
the data at a four-digit level, problems exist with a number of observations at three
and four digit level which are very low, or even missing. Therefore, it is better to use
two-digit level data in this study.

After data is aggregated into a two-digit level according to the ISIC standard, labour
productivity for 23 industries for 6 years is obtained. As a result, there are 138
observations in this study. Then they will be regressed on (i) technology variables,
(ii) employment variables and (iii) trade liberalisation variables to show how trade
liberalisation affects Thai manufacturing labour productivity growth.

This study used average tariff data from the World Integrated Trade Solution
(WITS)’s website which is one of the organizations under the World Bank (World
Bank, 2011). It is helpful and useful source. Tariff data is also provided with
international standard industrial classification (ISIC) codes, so the tariffs data can be
matched with the Thai industrial surveys. In this study the tariffs variable is the
simple average tariff.
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6.3 EMPIRICAL RESULTS

Table 6.2 presents the correlation metric between independent variables. Even
though some variables are correlated, the correlation is relatively low, except for the
correlation between (i) intermediate input import, i_im and export, x, (ii) output per
worker growth, yg and foreign direct investment per worker, FDI, (iii) capital per
worker growth, kg, and percent change in tariff, % tariff, which are 0.6542,
0.6415, and -0.3179, respectively.

Table 6.2 Correlation Matrix of Explanatory Variables
Variables

kg

yg

%tariff

skill

Eg

i_im

x

kg

1.0000

yg

-0.1149

1.0000

%tariff
skill

-0.3179

0.1740

1.0000

-0.0219

0.1367

-0.0123

1.0000

emp

0.0186

0.2205

0.1167

-0.1605

1.0000

i_im

0.2467

-0.1544

-0.2681

0.0091

0.0903

1.0000

x

0.0477

0.0517

-0.2266

0.0857

0.1565

0.6542

1.0000

-0.2433

0.6415

-0.1037

0.1394

0.0311

0.0421

0.2173

FDI

FDI

1.0000

Source: Calculated by the author

As a high correlation among these independent variables could lead to the multicollinearity problems, this study, therefore, applies the variance-inflating factor
(VIF) to examine whether it is a critical problem for this study. In this study, the
calculated VIF is 6.20, which implies that even though there are multi-collinearity
problems, the VIF is less than ten percent, which means that the multi-colinearity is
not an issue (Gujarati, 2003).
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Table 6.3 Regression Results for the Thai Manufacturing Sector
Variable

Kg
Yg
%tariff
skill
Emp

OLS
(1)

FE
(2)

RE
(3)

RE2INPUT
(4)

0.0351
-0.07783
0.0351
-0.3622
(0.0779)
(0.0958)
(0.0779)
(0.0778)
0.5195*** 0.5062*** 0.5195*** 0.5142***
(0.0418)
(0.0462)
(0.0418)
(0.0420)
-0.2348* -0.3584**
-0.2349* -0.2608**
(0.1318)
(0.1512)
(0.1318)
(0.1338)
0.1717 0.2421**
0.1717* 0.1850**
(0.1037)
(0.1184)
(0.1037)
(0.1043)
0.1353*** 0.1129*** 0.1354*** 0.1333***
(0.0322)
(0.0356)
(0.0322)
(0.0322)
-0.0463
(0.0426)

RE3EXPORT
(5)

RE4FDI
(6)

0.1323 0.2844**
(0.0946)
(0.1262)
0.4898*** 0.3436***
(0.0483)
(0.0802)
-0.0528
0.0909
(0.1725)
(0.1891)
0.2222*
0.1924
(0.1174)
(0.1495)
-0.0935**
-0.0918*

constant

-0.0827
(0.0671)

-0.1009
(0.0709)

-0.0827
(0.0671)

-0.5158
(0.5554)

1.4517
(0.8953)

(0.0498)
0.0931
(0.0879)
-0.0374
(0.1608)
0.0489**
(0.0179)
-1..3337
(1.0564)

Ind. fixed eff.
N
F-test
R-squared
AIC

NO
85
38.4971
0.7090
147.8160

YES
85
30.4081
0.7238
126.9830

YES
85

YES
85

YES
66

YES
51

0.7149
.

0.7123
.

0.7879
.

0.8387
.

i_im
X

(0.0392)
-0.1066
(0.0734)
-0.0012
(0.0812)

FDI

Source: Calculated by the author. Note: Dependent variable: labour productivity
growth. The HHI in this model is not significant and makes the model worse, so the
model with HHI is not shown in this table (See Appendix 5). *, **, ***; Estimate
coefficient is significant at the 10, 5 and 1 percent level, respectively. Standard error
is in the parenthesise.

The empirical results from this study are provided in Table 6.3 which is composed of
six models. It begins with the simple ordinary least squared (OLS) shown in the
second column. It is intended to compare the results and to examine the consistency
of the coefficient of variables. Then, the results of fixed effect and random effect
models are shown in column 2 and 3, respectively. After that, new variables will be
added separately into the models to avoid the multi collinearity problem and to check
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for the model specification. In this study, the best model will be selected based on
econometric reasons.

The first column represents OLS model which pool the data over the period 1991 to
2007 without industrial effects. The result shows that yg , %tariff and emp
significantly affect lpg at one, ten and one percent significance levels, respectively.
yg has a positive effect on lpg while emp and %tariff have a negative effect on lpg.
According to this study, yg is found to play an important role in contributing lpg. A
one percent increase in yg will increase lpg by around 0.5195 percent.

emp is found to have a negative effect on lpg and an increase in a percent increase in
emp will decrease lpg by 0.1353 percent. The negative effect of this variable on lpg
would be the diminishing return effect or the employment-productivity trade-off,
whereby more employment would reduce the labour productivity of manufacturers.
If holding other variable constant, expansion of employment will decrease the labour
productivity growth in the Thai manufacturing sector.

%tariff, which is a proxy variable of trade liberalisation in this study, has a correct
and negative sign and is significant at the 10 percent level. A percent decrease of
tariff will increase lpg in the Thai manufacturing sector by around 0.2348 percent.
Therefore, trade liberalisation increases Thai manufacturing productivity growth
according to model 1.
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Since manufacturers in different business use different technologies, this may cause
them to have different labour productivity growths. This study applied the fixed and
random effect techniques to control for an industry effect. If the constant value in the
model is not systematically changed, the fixed effect is more suitable. However, if it
is, the random effect becomes more reliable (Gujarati, 2003). A Hausman test is
applied to determine whether a fixed effect or random effect is best.

The null hypothesis of the Hausman test is that the difference in coefficients is not
systematic. As the result, the calculated Hausman test prob> 0.17123 and the null
hypothesis is not rejected, so the random effect model provides a better explanation
than the fixed effect model. Thus, the following models will be based on the random
effect model to explain how trade liberalisation has effects on labour productivity
growth in the Thai manufacturing sector.

The random effect model 3 (RE3) shows that yg, emp and %tariffs are still
significant and have almost has the same coefficients as the OLS model. In the
model 4, i_im is added in to the model. It finds that all explanatory variables remain
almost the same. The new variable has an expected sign but is not significant.
Compared to model 3, the R-squared in model 4 is lower, so model 4 is worse than
the model 2. Therefore, i_im is not a good explanatory variable in this model.

In the model 5, the export variable is added into the model and yields a better result.
Compared with the model 2, R-squared in the model 5 is higher, increasing from

23

See Appendix 6
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0.72 in model 2 to 0.78 in model 4. However, the new variable in model 5 is not
significant. Only yg and skill and emp remain significant with lower coefficients.

In the model 6, FDI is added to the model. The result in shows that FDI is positively
significant in giving an explanation for lpg in the Thai manufacturing sector. In this
model, R-squared increases significantly from around 78 percent in model 5 to 83
percent in model 6. The result shows that an increase in FDI of one percent will
increase an lpg by around 0.0489 percent. Moreover, after putting the FDI in the
model, the coefficient of kg becomes positive and significant. Therefore, capital
growth will stimulate labour productivity growth.

The yg remain and emp has the

same correct sign but is a little bit smaller.

Regarding endogenous problems, output might be affected by the world economy
and the level of competition among producers (Leon-Ledesma, 2000; Wilkinson et
al., 2001). Therefore, this study uses a dummy variable to capture the effect of the
world economic downturn as a instrumental variable (Crotty, 2000) which began in
the year 2000. After testing for endogenous problems, the Hausman test does not
reject the null hypothesis that output is exogenous24. Quandt and Rosen (1989)
mention that the exogenous variable can produce results that are just as good as those
generated by the more theoretical assumption of endogeneity. The result from the
regression and the endogeneity test has been show in Appendix 7.

24

The Wu-Hausman F-test =1.83859 (p=0.1825), so the null hypothesis of variables are exogenous is

not rejected.
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6.4 CONCLUSION

The key finding from this chapter is that trade liberalisation is important in
stimulating labour productivity growth in the Thai manufacturing sector. Tariff
reduction is found to stimulate labour productivity growth which is also intensified
by FDI. In addition, output growth is found to have a large effect on labour
productivity. This might be a due to scale economies in which the unit cost of
production decline with higher levels of output. This might be one reason why
Thailand has undertaken trade liberalisation since the early 1990s.

In addition, growth in industry employment share (industry i’s share of total
employment) is negatively related to labour productivity growth. However, growth
in skilled employment share at the industry level is positively related to labour
productivity growth.

These results suggest that the enhancement of unskilled

employment in the Thai manufacturing is will dragged down productivity growth,
but the enhancement of skilled employment will stimulate labour productivity
growth. Therefore, trade liberalisation policy to raise labour productivity should be
accompanied by labour policies that aim to enhance skills of workers in the
manufacturing sector. These issues are examined further in the next two chapters
which will look at the impact of trade liberalisation on wage premiums and on wage
inequality between skilled and unskilled workers.
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CHAPTER VII
TRADE LIBERALISATION AND MANUFACTURING WAGE PREMIUMS

7.1 INTRODUCTION

In the previous chapter, trade liberalization is found to stimulate labour productivity
growth in the Thai manufacturing sector. Industries which have faced declining
tariffs are found to have higher growth of labour productivity. Because labour
productivity is used to determine wage, according to this study, different tariffs and
productivity are expected rise industrial wage premiums, causing wage difference
between workers who work for different industries. Therefore, the purpose of this
study is to examine whether trade liberalisation and industrial productivity have
stimulated the manufacturing wage premiums.

In order to estimate a link between trade liberalisation and manufacturing wage
premiums, first, the wage premiums will be calculated from an individual-worker
wage regression with a data set is available from the Thai labour force survey. After
that, the wage premium will be linked to be explained by three sets of variables: (i)
trade liberalisation variables, (ii) manufacturing productivity and (iii) employment.
Tariff data is from the WITS while other explanatory variables are from the
industrial survey. This chapter is organised into four sections. Section 2 shows the
methodologies and data description used in this study. Section 3 shows the empirical
results of this study. Section 4 provides the conclusion and discusses policy
implications of the research findings.
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7.2 METHODOLOGIES AND DATA

7.2.1 Methodologies

The methodology used in this study is called ‘two stages of the estimations’ and
involves two steps to obtain results to answer the hypotheses; (i) trade liberalisation
has increased manufacturing wage premiums and (ii) skilled intensity has increased
the manufacturing wage premiums. So, first, manufacturing wage premiums need to
be calculated from labour force surveys by regressing monthly wages of worker on
their characteristics and industrial indicators (dummy variables) in which they work.
Then, in the second stage, the calculated manufacturing wage premiums (the
coefficients of industrial dummy variables) from the first stage will be linked to be
explained by (i) trade liberalisation, (ii) labour productivity and (iii) employment.
Combining variables will differentiate this study from other studies which have
focused on either trade or technology variables while neglecting to control for the
skilled employment. Without one of these variables the result might be not correct
and less reliable. Controlling for productivity and skilled employment effects is
expected to yield the correct result of the effect of trade liberalisation on
manufacturing wage premiums.

7.2.2.1 First Stage Estimation

The first stage will apply the wage equation widely used by researchers in order to
capture the wage premium. Following the methodology developed by Krueger and
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Summers (1988) then Haisken-Denew and Schmidt (1997),

monthly wage25 is

regressed on workers’ characteristics and industries (industrial indicator) which they
work for. The monthly wage equation can be constructed as follows.

N

N

i 1

j 1

log( wageij )   i xij   j D j   ij

(7.1)

where
wageij =

the monthly wage of individual worker i in industrial j

xij

the personal characteristics of workers; (i) age, (ii) sex:

=

male and female, (iii) marital status: single and married, (iv) levels of
education; primary school, secondary school and university graduate.
Dj

=

the industrial dummy variables: Regions: Bangkok,

Central, North, Northeast and South
εij

=

the error term with mean zero and assume to have a

constant variance

25

Wage data from the labour force surveys are mostly available as monthly wage. Moreover, there are

a number of missing data of working hours in the LFS. Converting the data may render the model less
precise and efficient.
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Table 7.1 Expected Signs of Dependent and Independent Variables

Independent Variables

Dependent Variable ( Monthly Wage)

Age

+

Age squared (Age2)

-

Gender (Male=1, Female=0)

+

Education

+

Region

+/-

Industrial dummy

+/-

Source: Compiled from literature survey

The dependent variable in this stage is monthly real wages of an individual worker26
which is normally used by empirical studies such as the studies of Revenga (1997)
and Robertson ( 2004) to explain how trade liberalisation can affect domestic wage
and employment.

Explanatory variables in this stage are composed of two sets of variables: worker and
industrial characteristics. The worker’s characteristics are (i) age, (ii) sex, (iii) level
of education while the industrial characteristics are (i) region and (ii) industrial
indicator. According to this study, different characteristics are expected to contribute
in a different fashion to wage of worker. Age of a worker, for example, is expected
to positively relate to a worker’s wage. Increasing age of worker will be associated

26

Monthly real wage is the monthly wage which is deflated by consumer price index (CPI) in which

2007 is the based year.
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with increasing wage. Because empirical studies show that age and wage have nonlinear relationship, age-squared is included in this study to capture this effect and is
expected to have a negative effect on the wage of workers (Rosenzweig and Morgan,
1976; Pavcnik et al., 2004; Kumar and Mishra, 2008).

Sex or gender is important in wage determination for workers and has been found to
be the main source of wage inequality. After other worker characteristics are
controlled, male workers are found to have a higher wage rate than female workers
(Becker, 1985). Although some studies suggest that female workers are
discriminated against by their employers (Seguino, 2000a) leading to lower wages,
other studies suggest the opposite. Hellerstein and Neumark (1999), for example,
provided evidence that there is no discrimination against women at work. Women
workers have lower wage than men because they have lower productivity. In this
study, male workers, therefore, are expected to have a higher wage rate than female
workers.

Education is an important variable and expected to significantly raise wages for
workers. The higher wage attributed to is thought to be the return to human capital
which had been accumulated while workers were in school. Therefore, workers with
a higher level of education will have higher wages than workers with a lower level of
education (Hasan and Jandoc, 2010).

In this study, the area in which workers live is also expected to affect wages.
Workers in more developed areas are expected to have a higher wage than those in
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less developed areas. In Thailand, there are five regions: (i) Bangkok, (ii) Central,
(ii) North, (iii) Northeast, and (iv) South, Bangkok is the capital city of Thailand
located in the centre of the country; therefore, workers here are expected to have a
higher wage rate than the workers in other areas.

Dummy variables (industry indicators) are used to capture the effect of
heterogeneous industrial effects on worker wages. The coefficients of these
industrial dummy variables are important and recognised as industrial wage
premiums which will be linked and explained by (i) trade liberalisation, (ii) labour
productivity and (iii) employment in the second stage. Krueger and Summers (1988)
found that workers have different wages across industries even if they have the same
characteristics.

7.2.2.2 Second Stage Estimation

After manufacturing wage premiums are estimated for each year from the first stage,
they will be used as a dependent variable in this second stage. It will be regressed on
(i) trade liberalisation variables, (ii) labour productivity and (iii) manufacturing
employment. By controlling for productivity and employment effects, the study can
answer the hypothesis about whether trade liberalisation affects the manufacturing
wage premium. This study expects to obtain correct and reliable results concerning
the effect of trade liberalisation on the manufacturing wage premiums. Applying the
studies of Goldberg and Nina (2005), the economic model can be shown as follows:
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it

  0  1 (lpit )   2 (skillit )  3 (empit )   4 (tariffit )  5 ( FDIit )   6 ( xit )

 7 (i _ imit )  uit

(7.2)

Where
τit

=

wage premiums of manufacturer i in year t (t = 1991, 1994,
1997, 2000, 2003 and 2007)

α 0-7

=

coefficients

lp

=

labour productivity

skill

=

relative skilled workers to total workers

emp

=

relative employment of manufacturing i to total manufacturing
employment

27

tariff =

industrial tariffs

FDI

=

foreign direct investment per worker27

x

=

export per worker

i_im

=

intermediate-input import per worker

u

=

error term

FDI, Export and Intermediate input import per worker is applied to the problem of firm size effect

and to enable the data in different years comparable.
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Table 7.2 Expected Signs between Dependent Variable and Independent
Variables

Independent Variables
Labour productivity (lp)
Tariff (tariff)
Skill (skill)
Employment (emp)

Dependent Variable (Wage Premium)
+
+/+
+/-

Foreign Direct Investment (FDI)

+

Export (x)

+

Intermediate input Import (i_im)

+

Source: Compiled from literature survey

Export per worker, x, is expected to positively affect manufacturing wage premiums.
Jonsson and Subrmanian (2001) and Sjoholm (1997) explained that exporting
enables firms to gain knowledge from learning by doing, so they tend to produce a
higher quality product. In addition, export firms have been found to earn higher
price-cost margins than firms which focus only on domestic markets, so they can
hire workers at higher wage rates, raising the wage premium for their workers.

Verhoogen (2008) explained that export and skilled employment are related.
Exporting firms are found to produced higher quality products to meet foreign
markets such as the US market, so they need more skilled labour in their production.
Therefore, export intensity and skilled workers is expected to have a positive effect
on the manufacturing wage premium in this study. However, the effect of total
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employment on the manufacturing wage premium would be different because
increasing employment is expected to decrease the manufacturing wage premium.
This would work according to the marginal product of labour in which the wage of
workers will decrease as more workers are employed (Wachtel, 1984). In this study,
employment is expected to decrease manufacturing wage premium.

Tariffs are also used as a proxy variable of trade liberalisation and could have both
negative and positive effects on the industrial wage premium. Pavcnick and
Goldberg (2004) explain that tariffs, output price, input price (wage) are positively
related. Therefore, tariff reduction leads to a proportional decline in industrial output
price and wages. Industries which have faced high levels of trade liberalisation are
expected to face a declining wage premium. However, other studies provide the
contrast idea. Tariff reduction is expected to affect wage in different channels. Tariff
reduction stimulates firm to have higher productivity driven by technology and
competition. Therefore, tariff reduction will stimulate the manufacturing wage
premium (Kumar and Mishra, 2008). According to this study, tariffs can be both
positive and negative signs.

FDI is expected to have a positive influence on manufacturing wage premiums. The
theory is based on the idea that economic liberalisation will allow a firm to transfer
production activities from developed to developing countries. The FDI inflow will
make developing countries become relatively more capital-intensive in their
industries. As capital is complement to skilled workers, the demand for skilled
workers will increase in the industry in which FDI presents, raising wage premiums
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for its workers. This study, therefore, expects FDI to raise manufacturing wage
premiums.

Intermediate product imports are also expected to have positive effects on industrial
wage premiums. Generally, intermediate product imports would be expected to be
cheaper and have better quality than those produced by local firms, reducing the unit
cost of the final product. As such, it is affordable to hire workers at a higher wage
rate. Martins (2009) explains that firm-level imports can be a wage determinant.
Firms with high intermediate product imports tend to increase salaries for their
workers. Therefore, intermediate-products imported are expected to positively affect
manufacturing wage premiums in this study.

Labour productivity is expected to contribute to the manufacturing wage premium.
Studies show that if firms have high productivity, they will raise wages. There are
many reasons for this such as to keep productive workers working for them and to
enlist new productive workers in the firms. Therefore, literature review shows that
wages, productivity and skilled worker are positively related. For this reason, labour
productivity is expected to increase the manufacturing wage premium.

7.2.3 Data

The data in this study comes from three main sources; (i) labour force surveys (LFS)
(ii) industrial surveys and (iii) World Integrated Trade Solution (WIT). LFS have
been conducted by the National Statistical Office (NSO) since 1963. Every year
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during 1971-1983, two rounds of the LFS were conducted. Later, during 1984 1997, the NSO had carried out 3 rounds of LFS. Since 1998, LSF has been
conducted quarterly in February, May, August and November. Since 2001, the LFS
has been conducted on a monthly basis.

Statistical

data

that

is

derived

from

this

survey

includes:

(i)

the population by age, sex, educational attainment, occupation, marital status, in
labour force/not in labour force, (ii) the number of employed persons by
characteristics such as occupation, industry, work status, work hours, income and
other fringe benefits, (iii) the number of unemployed persons by duration of looking
for a job, type of last occupation and how they seek work. The data of variables used
in the first stage, therefore, come from the LFSs to calculate the manufacturing wage
premiums.

Then, the wage premiums will be linked and explained by (i) industrial and (ii) trade
liberalisation variables such as manufacturing import, export and tariffs. The
manufacturing data comes from the industrial survey, while the tariff data is from
World Integrated Trade Solution (WITS). The years of the data are based on the year
which is consistent with industrial surveys28 which are 1991, 1994, 1997, 2000, 2003
and 2007. Because the labour forces survey classified workers according to the
international standard industrial classification (ISIC) code, it can track the industry
of a worker. The surveys and tariff data from WITS cover the period 1991 to 2007.

28

The industrial survey has been explained once in Chapter III.
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This study will examine the manufacturing wage premium at the two-digit industrial
level according to the ISIC code. Even though the Thai industrial surveys provide the
data at the four-digit level, the number of observations within the 3- or 4-digit level
of ISIC are very low, even missing. As such, the manufacturing wage premium
obtained from labour force surveys cannot be linked to the explanatory variable
coming from industrial surveys. As mentioned in the first stage model, this study
uses industrial dummy variables (at 2-digit level) to capture the manufacturing wage
premiums which will be used in the second stage of regression in this study.

In conclusion, the data used in this study comes from three sources: (i) labour force
surveys (ii) industrial surveys and (iii) WITS. The data can be combined together as
they all are classified according to ISIC standard. The labour force surveys are to
calculate the manufacturing wage premiums, which then will be linked to explain
industrial characteristics and industrial tariffs.

7.3 EMPIRICAL RESULTS

7.3.1 Empirical Results from the First Stage Estimation

Table7.3 presents the results of the monthly wage equation in selected years: 1991,
1994, 1997, 2000, 2003 and 2007. According to this study the r-squared ranks
between 0.20981 and 0.50107. The age of workers, which is used as experience of
workers, has a correctly positive sign. So, as a workers gain experience at work, the
workers will have higher wages. Because of a negative coefficient of age-squared,
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the wage of workers increases diminishingly following the age of workers. If all are
held constant, workers in 2007, for example, will receive the highest wage at the age
of 4029.
Table 7.3 The Result of the Wage Equation from 1991 to 2007
Variables

1991

1994

1997

2000

2003

2007

Age

0.0792***

0.0698***

0.1083***

0.1333***

0.0693***

0.0649***

Age squared

-0.0006***

-0.0006***

-0.0010***

-0.0013***

-0.0008***

-0.0008***

Male

0.4206***

0.6831***

0.6768***

0.5659***

0.2258***

0.2428***

Married

0.1627***

0.05956**

0.0710**

0.1261***

0.0606***

0.0554***

Secondary

0.7301***

1.0617***

1.0313***

0.9432***

0.2820***

0.2777***

University

2.2291***

2.6947***

2.6847***

2.6101***

1.0641***

1.0919***

Central

-0.8278***

-0.6121***

-0.5990***

-0.1587***

-0.2358***

-0.2407***

North

0.2054**

-0.6815***

-0.8349***

0.5816***

-0.5839***

-0.6413***

Northeast

0.5958***

-0.6437***

-0.4932***

-0.0135

-0.6244***

-0.5675***

South

-0.3014***

-0.6106***

-0.5287***

-0.3358***

-0.4328***

-0.4146***

Indus. fixed effect

Yes

Yes

Yes

Yes

Yes

Yes

Observation

9,908

14,962

7,098

30,028

46,905

50,599

R squared

0.2091

0.2835

0.3153

0.3041

0.4374

0.50107

Source: Calculated by the author

Over the period 1991 to 2007, the coefficients of the age variable varied. It increased
from 0.792 in 1991 to 0.1333 in 2000 and then decreased to 0.0693 and 0.0649 in
2003 and 2007 respectively. In 2007, if a worker, for example, earned one year more
experience at work, his income will increase by around 6.41 percent.

Male workers are found to earn higher wages than female workers in the Thai
manufacturing sector. In 1991, male workers earned around 42 percent higher wages
than female workers. Between 1991 and 1997, the coefficients increased by 0.4206
to 0.6768 percent. However, the coefficient decreased to 0.2428 in 2007. This means

29

Wage/Age = 0.0649-0.0016 (Age)= 0. Therefore, Age=0.0649/0.0016 = 40
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that male workers have a 24.28 percent higher wage than female workers in 2007.
Therefore, it simply says that over the period 1997 to 2007 the wage differential
between male and female decreased.

Marital status is positively significant in determining the wage of workers. Its
coefficient is 0.1627 in 1991 which means married workers earn wage 16.27 percent
more than single workers in the Thai manufacturing sector. And this finding is
consistent with Antonovics and Town’s study (2004) that found that the marriage
causes wages to rise as they tend to have higher productivity. However, the marital
status’ coefficient also decreased over the period to 0.0554 in 2007. Therefore, the
married workers earn around 5 percent more than single workers in 2007.

Education plays an important role in raising the wage rate for workers. As workers’
education increases, their wage increases significantly. Diploma and the university
degrees have a large influence on a workers’ wage. The coefficients are large
especially in the early 1990s. The Secondary school workers earn wages around
73.01 percent higher than primary school workers. However, secondary school wage
premiums had decreased and were at 27.77 percent in 2007. In addition, university
graduate workers had a wage around 222 percent (around 3 times) higher than
primary school workers in 1991. However, the wage premium for secondary school
workers and the university graduate wage premiums had decreased over the same
period to around 109.19 percent (two times) in 2007.
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Compared to the wage rate of workers in Bangkok in 2007, workers in the North of
Thailand had the lowest wages, followed by workers in the North East, the South
and the Central. The workers in these areas in 2007 earn wage 64.13, 56.75, 41.46
and 24.07 percent less than workers in Bangkok respectively. The coefficients for all
the regions were quite strange in 1991, but became more reasonable in 1994 up to
2007. Overall, the wage differential between workers in Bangkok and the central
area had decreased while the north, the northeast and the south had been relatively
stable.

Noticeably, the observations in 2003 and 2000 are relatively high. This may be
reason for the observed variation of the coefficients relative to prior years. Even
though coefficients are smaller every year, the expected signs are significant and
remain the same. The explanation for the decreasing coefficients is the increasing
supply of particular types of workers such as secondary and graduated workers
(Bhula-Or and Kripornsak, 2008). Interestingly, between 2000 and 2003, there is the
big change of coefficients which would be expected to be affected by an economic
slowdown caused by SARS and the Iraq War (Tanapornphun, 2008). Over the
period, the cost of products had increased fast; as a result of increasing world oil
prices and a slowdown in Thai export products, decreasing demand for labour which
continually depressed the wage of workers.

Table 7.4 shows industrial wage premiums which were estimated using a fixed effect
model. This study finds that industrial wage premiums are significantly different
across the Thai manufacturing sector. This finding is counter to classical economic
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theory that explains that in a competitive labour market all workers will receive an
equal wage (Wachtel, 1984). Regarding the wage premium of industries in the Thai
manufacturing sector in 2007, (i) Coke refined petroleum products and nuclear
fuel,(ISIC-23) (ii) Chemicals and chemical products(ISIC-24), and (iii) Basic metals
are manufacturers, (ISIC-27) which pay their workers highest wage which are
1.1126, 0.4213 and 0.3745 percent, respectively. This means workers in these
industries are paid 111.26, 42.13 and 37.45 percent more than average wage of
workers in the Thai manufacturing sector.

On the other hand, (i) Wood and products of wood and cork (ISIC-20), (ii) Recycling
(ISIC-37), (iii) Furniture (ISIC-36), (iv) Textiles (ISIC-17), (v) Wearing apparel
(ISIC-18) are industries with lower wage which are -0.4478, -0.1425, -0.1902, 0.2202 and -0.2315 respectively. Therefore, workers in these industries earn wages
47.75, 14.25, 19.02 and 22.02 percent less than average wage of workers in the Thai
manufacturing sector, respectively. According to this study, if a worker with the
same observable characteristics who switched from the manufacturing of food and
beverages (ISIC- 15) in 2007 where the wage discount -0.1063 to manufacturing of
coke refined petroleum products and nuclear fuel (ISIC-23), where the wage
premium is 1.1126, the workers would experience a 122 percent (1.1126 - (-0.1063))
increase in their monthly wage.
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Table 7.4 Manufacturing Wage Premiums between 1991 and 2007
Industry
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

1991
-0.1409
(0.0163)
0.3519
(0.1072)
-0.3402
(0.0470)
-0.3281
(0.0812)
-0.1746
(0.0212)
-0.4018
(0.0397)
0.1017
(0.0688)
0.6075
(0.0423)
0.1261
(0.0836)
0.0502
(0.0379)
0.0373
(0.0530)
-0.1737
(0.0328)
0.0206
(0.0508)
0.5980
(0.0237)
0.0884
(0.0411)
0.0715
(0.0942)
-0.3074
(0.0904)
-0.0937
(0.0710)
0.1157
(0.1206)
0.1842
(0.0613)
-0.2781
(0.0372)
-0.0741
(0.0508)
NA
NA

1994
-0.0649
(0.0070)
0.0201
(0.0525)
-0.2334
(0.0261)
-0.1991
(0.0479)
-0.1012
(0.0127)
-0.1207
(0.0203)
0.1744
(0.0381)
0.1649
(0.0416)
0.6024
(0.0954)
0.2923
(0.0231)
0.0888
(0.0268)
0.0572
(0.0150)
0.2038
(0.0287)
0.1762
(0.0210)
0.2378
(0.0207)
0.3688
(0.0482)
0.0653
(0.0437)
0.1496
(0.0400)
0.2337
(0.0641)
0.2059
(0.0459)
-0.0823
(0.0157)
-0.0799
(0.0144)
NA
NA

1997
-0.1166
(0.0101)
0.3278)
(0.0833)
-0.0282
(0.0331)
-0.1602
(0.0872)
-0.1209
(0.0203)
-0.1493
(0.0319)
0.1521
(0.0445)
0.2697
(0.0451)
0.2906
(0.1198)
0.2634
(0.0242)
-0.0503
(0.0360)
-0.0019
(0.0189)
0.1410
(0.0309)
0.1048
(0.0224)
0.1800
(0.0264)
0.1516
(0.0282)
-0.0187
(0.0601)
0.2000
(0.0521)
0.1970
(0.0670)
0.2254
(0.0398)
-0.1178
(0.0203)
-0.0679
(0.0204)
NA
NA

2000
-0.0827
(0.0049)
-0.1880
(0.0357)
-0.1943
(0.0155)
-0.1930
(0.0089)
-0.0522
(0.0132)
-0.2415
(0.0147)
0.1220
(0.0242)
0.1469
(0.0276)
0.8004
(0.0573)
0.2278
(0.0118)
0.0451
(0.0158)
0.0296
(0.0113)
0.1602
(0.0178)
0.1217
(0.0139)
0.2003
(0.0116)
0.2373
(0.0122)
0.0797
(0.0234)
0.1891
(0.0238)
0.2183
(0.0341)
0.3045
(0.0181)
-0.0806
(0.0111)
-0.0774
(0.0095)
NA
NA

2003
-0.1246
(0.0052)
-0.1833
(0.0374)
-0.1792
(0.0100)
-0.1918
(0.0085)
-0.0613
(0.0152)
-0.3826
(0.0146)
0.1362
(0.0215)
0.4267
(0.0254)
1.1867
(0.0555)
0.5254
(0.0153)
0.0759
(0.0112)
0.0140
(0.0109)
0.2960
(0.0195)
0.0553
(0.0119)
0.3188
(0.0145)
0.1740
(0.0341)
0.1767
(0.0191)
0.2289
(0.0104)
0.2282
(0.0292)
0.3754
(0.0166)
0.1257
(0.0232)
-0.1518
(0.0081)
-0.2861
(0.1179)

2007
-0.1063
(0.0052)
-0.1148
(0.0408)
-0.2202
(0.0108)
-0.2315
(0.0086)
-0.0815
(0.0164)
-0.4478
(0.0146)
0.1396
(0.0209)
0.3973
(0.0239)
1.1126
(0.0484)
0.4213
(0.0156)
0.1252
(0.0120)
0.0423
(0.0108)
0.3745
(0.0191)
0.0498
(0.0122)
0.3022
(0.0148)
0.3109
(0.0371)
0.2148
(0.0192)
0.1686
(0.0094)
0.1777
(0.0294)
0.3610
(0.0137)
0.1557
(0.0253)
-0.1902
(0.0088)
-0.1425
(0.1094)

Source: Calculated by the author. Note: NA is not variable data because the data of 37
are not variable from 1991 to 2000. In the parentheses are standard error based on
Haisken-Denew and Schmidt’s (1997) method in which the industrial wage premiums
are compared to an average wage of the whole manufacturing sector.
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7.3.2 Empirical Results from the Second Stage Estimation

Table 7.5 shows the correlation matrix of the independent variables used in this
second stage. Overall, the correlation between variables is low, but is slightly high
between x and i_im, and tariff and FDI, which are 0.6644 and -0.5139 respectively.
After calculating for VIF, they are found equal at 2.97 and 2.057, respectively,
which are less than 10, so the relationship between these variable is acceptable
(Gujarati, 2003).

Table 7.5 Correlation Matrix of the Explanatory Variables

lpg
skill
emp
Tariff
x
i_im
FDI
HHI

lpg

skill

emp

tariff

x

i_im

FDI

HHI

1.0000
0.3155
0.1614
0.0876
0.0712
-0.0708
0.0437
0.0436

1.0000
-0.0159
-0.1324
-0.0134
0.0051
0.1408
0.0273

1.0000
-0.0017
0.0053
0.0702
0.0197
0.1304

1.0000
-0.1366
-0.2767
-0.5139
0.1336

1.0000
0.6644
0.4296
0.4039

1.0000
0.3138
0.3966

1.0000
0.0092

1.0000

Source: Calculated by the author

Table 7.6 provides the result of wage premium regression. The model OLS1 is a
basic model without control for industrial and year effects. The finding shows that lp
and skill are positively significant in explaining manufacturing wage premiums at
the 1 percent and 5 percent levels. The OLS model shows that a percent increase in
lp will increase 0.0991 percent of the manufacturing wage premium while a percent
increase of skilled-total manufacturing employment will result in an increase 0.0744
percent of the manufacturing wage premium.
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Table 7.6 International Trade and Inter-Industry Wage Premiums
Variable
lp
skill
e

OLS1

FE1

RE1

RE2

RE3

RE4

RE5

RE6

IV1a

0.0991***

0.0902***

0.0952***

0.0916***

0.1142***

0.0867***

0.1088***

0.1079***

0.1385**

0.0214

0.0228

0.0211

0.0223

0.0264

0.0233

0.0302

0.0313

0.5829

0.0744**

0.0941***

0.0836**

0.1037*

0.0939*

0.1747***

0.0526

0.0525

0.1615

0.0347

0.0341

0.0329

0.0376

0.0515

0.0442

0.0589

0.0605

0.2078

0.0020

0.0039

0.0029

-0.0005

-0.0108

0.0028

-0.0212

-0.0221

-0.0421*

0.0154

0.0149

0.0145

0.0167

0.0197

0.0176

0.0247

0.0249

0.0231

-0.0020**

-0.0071**

-0.0028*

-0.0084***

-0.0086***

-0.02827**

0.0023

0.0017

0.0027

tariff

0.0012
x

0.0031

0.0134

-0.0123

0.0031

0.1019

0.0252

0.0393

0.1242

-0.0205

-0.0109

-0.1254

0.0201

0.0394

0.1060

0.0006

0.0003

-0.0371

0.0050

0.0058

0.0782

i_im
FDI
constant

-1.1828***

-1.0213***

-1.1141***

-0.9836**

-1.0971*

-0.4937

-1.2719***

-1.1679*

-

0.3227

0.3390

0.3165

0.3381

0.5328

0.4594

0.4901

0.6372

-

72

92

56

56

56

-

-

-

-

N

130

130

130

113

F

11.5838

10.8148

-

-

0.2168

0.2378

0.2369

0.2552

0.4194

0.3297

0.4174

0.4192

0.5408

-4.5699

-50.8477

-

-

-

-

-

-

-

r-squared
AIC

1

Source: Calculated by the author, Note: The dependent variable is the industrial wage premiums
Note: HHI was used in this study but it was not significant. a= the constant equal zero, so it is omitted from the model.
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After controlling for the manufacturing effect by using fixed effect (FE) models in
model FE1, the coefficients of all variables are not much different from the OLS1
models. However, the AIC is very different. It decreases from -4.569 in model 1 to 50.8477 in model FE1. This means the model in which industrial effects are
controlled, is a better model.

In addition, to determine whether FE or random effect (RE) is better, this study
applies the Hauasman test. The null hypothesis is the difference in coefficients is not
systematic. If the null hypothesis is not rejected, it means the RE is a better model
and the results show that the calculated chi-squared is 1.6930. The null hypothesis is
not rejected, so it means RE is more suitable for this study. Therefore, subsequent
models after this, and onward will be based on the RE model (Ing, 2009, p.1129).

In model RE2, RE3, RE4, RE5, RE6, tariffs and export intermediate input imports
are continually added into the model. All new variables added into the models are
not significant in explaining the manufacturing wage premiums. In all the models,
only the coefficient of lp and tariffs are significant. skill is important in stimulating
the manufacturing wage premiums however it is significant only in models RE1 to
RE4. In model RE5 and RE6, even skill is not significant, but it does have a positive
and correct sign.

With regard to the endogenous problem of labour productivity, this study tests for
the null hypothesis that variables are exogenous (See Appendix 8). However, the null

30

The Hausman test Prob > χ 2 is 0.69 which is higher than 0.05. It shows that RE is preferred (Ing,

2009)
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hypothesis is rejected, but theoretical and empirical studies have been shown that
labour productivity should be regarded as variable which should be endogenously
determined. To solve this problem, this study will used the IV Model which regard
lp as the endogenous variable and -instrumental variables in this study are and (i)
output, (ii) business cycle and (iii) the Asian currency crisis.

The result of the IV Model is shown in the last column in Table 7.6. However, the
result from IV Model is relatively consistent with the rest of the models in that lp
and tariff are important in determining the manufacturing wage premium. Moreover,
the manufacturing employment share of the total employment, emp, in this model
becomes significant at a 10 percent level of confident and has an expected negative
sign. In this model, a percent increased in the manufacturing employment share to
total employment, emp, will reduce the manufacturing wage premium by around
4.21 percent.

After considering all potential problems of the model used in this study, this study
finds that the effect of labour productivity on the manufacturing wage premium is
relatively consistent. It ranks from around 0.0867 to 0.1385. In IV Model, if labour
productivity growth increases by one percent, for example, it will stimulate
manufacturing by around 0.1385 percent. This implies that as the manufacturing
labour productivity increases, workers in that industry will benefit from the higher
wage premiums.

Regarding the tariff variable which is used as the proxy variable of trade
liberalisation, it is found to have a negative effect on the manufacturing wage
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premium. This means that as tariffs decrease the manufacturing wage premium will
increase. For the entire model, the coefficient of tariffs ranks from around 0.002 to
0.02. It quite a big different coefficient obtained from random effect model and IV
Model. According to the IV Model, a one percent decrease of tariff will stimulate
wage premium around 2.82 percent. Even though the tariff coefficient is not high,
over the period the tariff in the Thai manufacturing sector have decreased more than
20 percent for all industries, it would mean manufacturing wage premium had
increased around 57.2 percent (2.82x20=57.2). It would be a huge increasing wage
for workers in The Thai manufacturing sector over the period of liberalisation.

7.4 CONCLUSION

According to this study, even though workers’ characteristics are important in
determining wage for workers, industrial characteristics are also found to be
important in determining the wage of workers. After controlling for workers’
characteristics, this study found that wage are different across the Thai
manufacturing industries. The wage premium is found to be high in a number of
industries, namely: (i) coke refined petroleum products and nuclear fuel, (ii)
chemicals and chemical products, and (iii) basic metals. Generally, these industries
are identified as capital and technology intensive and require skilled employees. On
the other hand, there are other industries that hire predominantly unskilled workers at
lower wages. These industries include: (i) wood and products of wood and cork, (ii)
recycling, (iii) furniture, (iv) textiles and (v) wearing apparel.
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After estimated manufacturing wage premiums are regressed against industry-level
characteristics and average tariff levels, the results show that a decline in average
tariff level is positively associated with an increase in the wage premium.

This

association is even stronger in more liberalized sectors in the IV model. With a
significant effect of the labour productivity and the relative skilled to unskilled
employment, this reflects the reallocation of resources toward higher productivity
and high skilled manufacturing industries over the last two decades. This process is
likely to be reflected in changes in wage inequality between skilled and unskilled
workers, a topic which is examined in the next chapter.
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CHAPTER VIII
TRADE LIBERALISATION AND WAGE INEQUALITY BETWEEN
SKILLED AND UNSKILLED WORKERS IN THE THAI
MANUFACTURING SECTOR

8.1 INTRODUCTION

Previous chapters shows that trade liberalisation stimulates labour productivity
growth and manufacturing wage premiums that is also associated with increasing
skilled employment in the Thai manufacturing sector. In the light of theoretical
study, trade liberalisation is predicted to shift the relative demand for skilled to
unskilled workers upward and thereby increase the wage inequality between these
two groups of workers31. To explore how trade liberalisation affects wage inequality
between skilled and unskilled workers, this study purposes to investigate deeper at
firm level in the Thai manufacturing sector whether after trade is liberalised, the
demand for skilled have been shifted upward and raised wage inequality between
both groups of workers or not. In this study, technology and employment will be
used as controlled variables to explain the wage inequality between skilled and
unskilled workers in this chapter.

This chapter will explore the issue of wage inequality between skilled and unskilled
workers by using micro firm level analysis. The finding is expected to answer how
trade liberalization affects the wage of both groups of workers. This chapter is
31

See page 31 in Chapter II.
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organised into 3 sections. Section 2 will provide (i) theoretical model (ii)
methodology descriptions and (iii) data explanation. Then, Section 3 will present
empirical results of how trade liberalisation affects wage inequality. Finally, Section
4 will provide a conclusion and discussion.

8.2 EMPIRICAL FRAMEWORK, METHODOLOGY AND DATA

8.2.1 Theoretical Model

The model used in this study begins with a constant elasticity of substitution of the
Cobb-Douglas function that output, Y, depends on three types of inputs; (i) skilled
workers, (ii) unskilled workers and (iii) capital, K . In this model, a skilled worker is
defined as a non-production worker, H, while an unskilled worker is defined as a
production worker, L, (Feenstra and Hanson, 2001; Haskel and Slaughter, 2002).
The model can be shown as follow.

Y = F( K, H, L)

(8.1)

=

Where

(8.2)

α and (1-α)

= the elasticity of production with respect to
capital and labour
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=

the distribution parameter32 in which 0 <  < 1

 shows the proportion of skilled workers (H) used to produce output.
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A

=

technology change that determines productivity

of skilled workers
B

=

technology change that determines productivity

of unskilled workers
t

=

years (1997, 2000, 2003 and 2007)



=

elasticity of substitution between skilled and

unskilled workers

Following the study of Katz and Murphy (1992) and taking the first differential of
the Cobb-Douglas function in equation (2) respect to H and L , the equation (3) and
(4) can be obtained as follows.

(8.3)

= WL

(8.4)

Dividing (3) by (4)

(8.5)

Take natural log on both sides of the equation (8.5) and Let / which is constant =
C, so
ln

.

(8.6)
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Then this study

apply the study of Katz and Murphy (1992) and Velde and

Morrissey (2004) by letting labour efficiency,

, explained by exogenous

variables. However, they focused on different issues of the wage inequality. Katz
and Murphy (1992) focussed on the effect of technology (time trend)

33

relative wage by using time trend variable as instrument variable for

on the
to

capture the effect of technological change on the relative wage while Velde and
Morrissey (2004) focus on the effect of capital movement on relative wage, so they
use FDI as instrument for

to capture how capital movement from developed

countries to developing countries has effect on the wage inequality. Therefore, this
study try to combine the ideas from both studies together and will add new variables
which are (i) manufacturing tariffs, (ii) export participation and (iii) intermediateinput import to explain how trade liberalization affect the relative wage of skilled to
unskilled workers (wage inequality). According to this equation, wage inequality can
be linked to explain by (i) employment, (ii) technology and (iii) liberalisation.

8.2.2 Methodology

From the mathematical model in the previous section, the econometric model of the
effect of trade liberalisation on relative wages of skilled and unskilled workers, can
be achieved as follows (Velde and Morrissey, 2004);

33

Time trend is used as the proxy variable of technology. If its coefficient is greater than zero, it

means technology has been bias toward skilled workers.
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(8.7)

Where ln

=

natural log

i

=

firm i

t

=

years (1997, 2000, 2003, 2007)

w

=

wage

s

=

skilled worker

u

=

unskilled worker

α0 – α6

=

coefficients

trend

=

time trend

tariff

=

manufacturing tariffs

FDI

=

foreign direct investment dummy variable

x

=

export dummy variable

i_im

=

intermediate input import dummy variable

D

=

industrial indicators



=

error term

This model is called a inverse relative demand of skilled-unskilled workers, so

is expected to have a negative effect on

. Therefore, as

increases,

will decreases (Katz and Murphy, 1992) .

Then, trend variable is coperated in this study to capture the effect of technology
change on the reative wage over time (Reenen, 2011). If the cofficient of this

156

variable is positive, it means that the technology used by firms in the industrial
sector is biased in favoring skilled labour or the technology is complements skilled
labour. Generally it is called ‘skilled bias technological change’ (SBTC). However,
if it has a negative sign, it implies that SBTC does not exist in the manufacturing. In
stead, it can be said that technology is complementary to unskilled labour.

Table 8.1 Expected Signs between Dependent and Independent Variables
Independent Variables

Dependent Variable
(Skilled-Unskilled Wage Ratio)

Skilled-Unskilled Workers (skill)
Time Trend (trend)

+/-

Tariff (tariff)

-

Foreign direct investment (FDI)

+

Export (x)

+

Intermediate-Input Import (i_im)

+

Source: Compiled from literature survey

In Thailand, the government has implemented a tariff reduction policy to stimulate
industry’s competitiveness and productivity. To increase productivity, firms require
more skilled workers (Choi and Jeong, 2005). Therefore, tariff reduction is expected
to shift the relative demand for skilled to unskilled workers upward, and then
increase the relative wages of skilled to unskilled workers. Therefore, tariff is also
expected to have a negative effect on relative wages of skilled to unskilled workers.
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Beside, empirical studies show that FDI is positively related to wage inequality. FDI
plays an important role in stimulating economy in both developed and developing
countries because it generally comes with new technology and knowledge (Driffield
and Taylor, 2000; Cortez, 2001). So, it is found to stimulate firm productivity.
Feenstra and Hanson (1996), for example, try to prove whether FDI relates to wage
inequality in Mexico. They found that in regions where FDI was concentrated, FDI
growth was found to contribute around 50 percent of an increasing skilled wage
share in firms, thus raising wage inquality. In this study, the coefficient of FDI,
therefore, is expected to be positive. As a result, the presence of FDI will raise wage
inequality between skilled and unskilled workers in firms in the Thai manufacturing
sector.

In addition, according to empirical studies in developing coutnries, exports has been
found to affect wage of workers. However, whether it increases wage inequality, it
remains inconclusive. Some claim that export stimulates the demand for unskilled
labour which is abuandant in developing countries, intensively, so exports will raise
wages for unskilled workers and reduce wage inequality (Wood, 1997). In contrast,
Verhoogen (2008) finds a negative relationship between exports and relative wages
of skilled to unskilled workers. Evidence from the Mexican manufacturing sector
shows that the most productive firms are exporting firms. He found that exporting
firms produce better quality products than firms which focus only on the domestic
market, do. Higher quality appeals to richer developed countries’ consumers to pay
higher price. Because producing high-quality goods to meet the demand of the
customer, needs relatively higher skilled workers, firms will hire workers at higher
wage rate to pursue and to keep this type of workers working for them. Because it is
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not conclusive yet about the effect of export on wage inequality, export activity
therefore can have both negative and positive effects on wage inequality between
skilled and unskilled labour.

Moreover, intermediate input import is also found to have a positive effect on the
relative wages of skilled to unskilled workers. Tomuura (2007) , for example, finds
that input imports are related to an increase in productivity and stimulated wage
inequality between skilled and unskilled labour. This idea is supported by a study of
Amiti and Konings (2007) who found that inttermediate-input imports which are
expected to be better and cheaper than intermediate-domestic produced inputs, have
negative effects on the relative wages.

8.2.3 Data

The data used in this model is mainly from the industrial surveys34 which were
conducted by the National Statistical Office (NSO) of Thailand and covered the
period between 1997, 2000, 2003 and 2007. The surveys that provide the number of
skilled and unskilled workers and their wages began accommodated in 1997, so the
year before this are ignorance in this chapter. The data set is the most comprehensive
source available in Thailand. The establishments under the scope of this survey are
those engaged primarily in the manufacturing industry, classified by International
Standard Industrial Classification (ISIC).

The coverage of these surveys is

nationwide. In addition, the tariffs data on manufacturing average tariffs come from

34

The industrial survey explained in more detail, is provided in Chapter 5.
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the WITS, which are classified according to ISIC standard at a two-digit level.
Therefore, this study can match both data sets.

8.3 EMPIRICAL RESULT

Table 8.2 shows the correlation of variables in this study. It is normally used to
investigate the relationship between independent variables in order to avoid
problems of the multi-collinearity. Among all variables shown in the table, the
correlation is found to be high between export and intermediate-input import, which
is around 0.48. As it is relatively high, to determine whether there are multicollinearity problems, variance-inflation factor (VIF) is used in this study. VIF as
shown in Appendix 4 is 0.47 which is less than 10, so the correlation of this study is
acceptable (Gujarati, 2003).

Table 8.2 Correlation Matrix of Explanatory Variable

s/u
trend
tariff
i_im
x
FDI

s/u
1.0000
-0.0329
-0.0717
0.0090
-0.0770
0.0071

trend

tariff

i_im

x

FDI

1.0000
-0.4301
-0.0992
-0.0508
-0.0726

1.0000
-0.0328
0.0542
-0.0168

1.0000
0.4787
0.3579

1.0000
0.3680

1.0000

Source: Calculated by the author

The industrial indicators (dummy variables) are used to control for industrial effects,
which are different in businesses. In this study, the fixed effect (FE) will be applied
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first and result of the relative skilled to unskilled wage regression shown in Table
8.3. The first FE model shows the fixed effect model with two variables; s/u and
trend. The coefficients of s/u ratio and trend are -0.23283 and -0.03208,
respectively. They are both significant at one percent level. Based on the inverse
demand equation, s/u has the correct negative sign (Katz and Murphy, 1992). This
means if the relative skilled worker to unskilled workers increases 1 percent the
relative wages will decrease by 0.23283 percent.

Trend is important in determining the relative skilled to unskilled wages. The sign of
the coefficient of this variable is important. It can indicate whether the development
(technological) of firms in the Thai manufacturing sector has been biased to skilled
workers or not.

As trend increases, the relative skilled to unskilled wages will

decrease. This result means that technology at the firm level is biased toward
unskilled workers rather than skilled workers, so there is not exit of SBTC in the
Thai manufacturing sector (Reenen, 2011).

To decide whether (i) fixed effect (FE) or (ii) random effect (RE) is better, this study
will apply the Hausman test. The null hypothesis of the Hausman test is that the
difference in coefficients is not systematic. According to the test, if the hypothesis is
not rejected it means the fixed effect is better than the random effect (Gujarati,
2003). The calculated result of the Hausman test is shown in the Appendix 9. The
Hausman Pro > 2 is 2.485 which is more than 0.10, so the null hypothesis is not
rejected. Therefore, RE provides a better explanation than the random effect model
does (Ing, 2009). Thus, subsequent models in this study will be based on the RE
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model to explain how trade liberalisation has affected the wage inequality in the Thai
manufacturing sector.

In regard to FE model, s/u is significant and has the correct negative sign. As the
equation is known as the inverse demand equation, relative demand for skilled to
unskilled workers, s/u, would change in the opposite direction of the relative skilled
and unskilled wage. In this regard, the result comes out correctly. An increase in the
relative demand for skilled labour will decrease the relative skilled to unskilled wage
by around 23.28 percent.
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Table 8.3 The Result of the Relative Skilled to Unskilled Wage Regression
Variables

FE

RE

RE1

RE2

RE3

RE4

RE5

-0.2328***
0.0053
-0.0321***
0.0053492

-0.2322***
0.0053
-0.0320***
0.0053

-0.2328***
0.0054
-0.0395***
0.0076
-0.0018
0.0012

-0.2326***
0.0053
-0.0263
0.0075
-0.0013***
0.001124
0.1851***
0.0121

-0.2282***
0.0053
-0.0278***
0.0074
-0.0016
0.0011
0.1196***
0.0136
0.1420***
0.0138

-0.2289***
0.0053
-0.026***
0.0075
-0.0015
0.0011
0.1039***
0.0139
0.1220***
0.0142
0.1006***
0.0173

constant

0.1664***
0.0206

0.1755***
0.02951696

0.2261***
0.0441

0.1084**
0.0431

0.1046**
0.0426

0.0912**
0.0431

-0.2289***
0.0053
-0.0261***
0.0076
-0.0015
0.0011
0.1034***
0.0139
0.1386***
0.0154
0.1604***
0.0272
-0.0977***
0.0343
0.0884*
0.0438

N
F
r-squared

27228
989.0421
0.0678

27228
0.0678

25679
0.0692

25679
0.0774

25679
0.082

25679
0.0824

25679
0.0827

s/u
trend
Tariff
i_im
export
FDI
export#FDI

Source: Calculated by author.
Note: An interaction between export and intermediate input import variable was undertaken, but it makes the model worse than model 5. In this
study, industrial characteristics are controlled.
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Elasticity of substitution is -(1/-0.23)= 4.34 which is relatively high. This means that
a percent increases in wage of unskilled workers will rise the employment of skilled
workers 4.34 percent. The trend variable, trend, is strange but is expected. It has a
negative sign. Reneen (2011) explains that the coefficient of the trend variable
indicates ‘skilled biased technological change’. A positive coefficient means
technological change is biased toward skilled labour. However, if it has a negative
sign, it means technology is biased toward unskilled labour.

Based on the random effect RE1, s/u is still significant and has a correct negative
sign. Its coefficient’s value in this model is not much different from the FE and RE.
The new variable, tariff, is found to have a negative effect on the relative wages, but
is not significant. Even when tariff is added into the model, the coefficients of s/u
and trend are not much affected. They are almost the same.

In the model RE2, RE3, RE4, new variables, intermediate- input import, export and
FDI are continually added to the model as explanatory variables. The value of rsquared continually increases as the number of variables increase. This indicates that
the later models are better than the earlier models. For variables in these models, the
coefficients of the s/u variable decrease a little bit from -0.2328 in model RE1 to 0.2282 in model RE3. Both the trend and tariffs variable have just a small change in
their coefficients. This means their coefficients are stable and not too sensitive to
new variables added into the model. In the RE2 model, tariff is negative and
significant.
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Intermediate-input import has a positive effect on the relative skilled and unskilled
wages in model RE2. Its coefficient is 0.1851, which means if i_im increases by
one percent, it will raise the relative wage of skilled workers to unskilled workers by
0.1851 percent. In model RE2, the tariff becomes significant and has a correct
negative sign. According to the model, if the tariff decreases by one percent, the
relative wage will increase by around 0.01 percent. According to the coefficient there
seems to be little effect of the tariffs on the relative wage. However, over the period,
the tariffs rate decreased from 20.10 percent in 1998 to 9.90 percent in 2007 - a
difference of around 10 percent. So it can be said that over the period, tariffs
increased the relative wage of skilled to unskilled labour around one (10 x 0.1)
percent.

Export is an important factor in contributing to the relative skilled to unskilled wages
at the firm level. Model RE5 in Table 8.3 shows an exporting firm will pay a 12
percent higher relative wage for skilled workers than non-export firms. In addition,
input-import firms are found to pay a 14 percent higher relative wage for skilled
workers than non-input import firm. This means both export and input-import raise
wage inequality between skilled and unskilled workers.

FDI is also an important variable in this study. It has high significance in
contributing to the relative skilled to unskilled wages in firms in the Thai
manufacturing sector. According to the RE4 in Table 8.3 shows increases of FDI
will increase the skilled wages in relative to unskilled wage by around 10 percent.
This confirms the idea of Feenstra and Hanson (1996) that FDI will raise wage
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inequality in both developed and developing countries. Even when FDI is not very
high in a technological sense, from the point of views of developed countries, it is
relatively high in a technological sense, from the point of views of developed
countries. As such, FDI will increase wage inequality in developing a country.

Lastly, this study examines whether the FDI-presented firms, which also export their
products abroad, employ mainly cheap labour in Thailand. This kind of FDI is
expected to decrease wage inequality. To answer this question, this study interacts
FDI with export variables, so it becomes FDI#export in model RE5. The result is as
expected— that FDI, which produces products to export, has a negative effect on the
relationship between skilled and unskilled wages. According to model RE5, export
firms with FDI will pay 9 percent less relative wage less for skilled workers. This
could imply that this type of firm focuses on cheap labour to produce products for
export and lower types of technology that are used largely with unskilled workers.
As a result, labour productivity of the unskilled worker increases, bringing bigger
returns to firms and reducing wage inequality. Simply, FDI firms who export
products will cause a decrease in relative wages of skilled to unskilled workers in the
Thai manufacturing sector.
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8.4 CONCLUSION

Based on the results of this study, trade liberalisation was found to increase wage
inequality between skilled and unskilled workers at the firm level in the Thai
manufacturing sector. Average tariff levels are negatively associated with the
relative wage of skilled to unskilled workers. This implies that trade liberalisation
shifts the relative demand for skilled to unskilled workers upward, thus raising wage
inequality between the two groups of workers. The reason for this is that trade
liberalisation increases the degree of competition in the domestic markets, forcing
them to employ more skilled workers to increase productivity to remain competitive.
As a result, trade liberalisation will be biased toward skilled workers and high
productivity firms.

In addition, wage inequality between skilled and unskilled workers has been found to
be more severe in globalized firms such as those involving in export, input import
and FDI. Export contributes to wage inequality because exporting firms may benefit
from economy of scale, so they tend to have higher productivity which enables them
to pay higher wages than those who do not export (Melitz and Ottaviano, 2005). In
addition, improving the quality of product is one of several reasons used to explain
the positive effect of exports wage inequality between skilled and unskilled workers.
Verhoogen (2008) explains that in order to supply products to foreign markets with
higher standards of quality, exporting firms need a relatively higher skilled work
force. So, exporting firms tend to pay higher wage rates to persuade higher skilled
workers to work for them.
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Moreover, intermediate input import is also found to increase wage inequality. The
intermediate input import, generally, tends to have better quality, but is relatively
cheaper than intermediate inputs produced domestically. Some intermediate
imported inputs may come with new technology. Therefore, firms which imports
intermediate import abroad will need more number of skilled workers. As a result,
the relative demand for skilled to unskilled works will shift upward, raising wage
inequality between both groups of workers.

(Tomiura, 2007). As well as

intermediate input import, FDI can benefit domestic firms through their association
with foreign firms in terms of access to higher-level production technology and
exporting opportunities. The latter could be related to being part of a global
production network.

Therefore, in so far as FDI is associated with higher

productivity and technology, it can contribute to wage inequality between skilled and
unskilled workers.

In this study, a negative sign was obtained for the coefficient of this variable which
implies that the technology used in the Thai manufacturing sector is likely to be
biased toward unskilled labour instead of skilled labour. This result is consistent
with findings on the high elasticity of substitution between skilled and unskilled
labour in firms in the Thai manufacturing sector. Avalos and Savvides (2006)
explains that the high elasticity of substitution between skilled and unskilled workers
implies the level of technology used by firms in the Thai manufacturing sector would
not be actually high. In this respect, the result of this study differs from those based
on the experiences of developed and some developing countries in which technology
was found to be biased toward skilled labour (Feenstra and Hanson, 1996; Jeong,
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2000; Haskel and Slaughter, 2002). The study’s finding thus provides new evidence
on the impact of trade liberalisation on wage inequality between skilled and
unskilled workers in the presence of technology that is biased toward unskilled
labour.
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CHAPTER IX
SUMMARY AND RECOMMENDATION

9.1 SUMMARY

There is an ongoing debate on how trade liberalisation could affect manufacturing
wage premiums and wage inequality between skilled and unskilled workers, in
association with structural change in the manufacturing employment in a developing
country. The H-O theory predicts increased wage inequality in developed countries
and decreasing wage inequality in developing countries. The Harris-Todaro model
predicts a gap between rural and expected urban earnings (or relative individual
earnings incentives) which drive migration to narrow down this gap. Empirically, the
effect of trade liberalisation on employment and wages has remained inconclusive in
developing countries; some argue for a narrowing gap and others argue for a
widening gap.

This thesis fills such research gaps in Thailand. It attempts to provide a
comprehensive analysis by accommodating all aspects of the labour market for
example, labour productivity, wage premium and skilled-biased technology.
Furthermore this study used both firm and industry level analysis using data from
labour force surveys and industrial surveys over a long period starting from 1991 to
2007.

The average annual growth in productivity in Thailand manufacturing sector was
around 1.3 percent over the 16 year period from 1991 to 2007 and 6.9 percent over
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the 6 year period from 2001 to 2007. The annual average change in skilled and
unskilled wage ratios was around 8 percent over the 4 year period from 2003 to
2007. Hence, there are positive performances across the manufacturing sector with
increasing labour productivity and level of skills.

In the Thai manufacturing sector, trade liberalisation was accelerated in 1993 and
consistently continued again after the 1997 Asian crisis in the expectation that this
would stimulate economic growth. This study found that the times of liberalisation
coincided with structural changes in output and employment in the Thai
manufacturing sector. This implies that trade liberalisation has had an impact on
manufacturing output and employment. This provides motivation to analyse further
the trade related labour productivity, wage premiums and skilled/unskilled ratios.

In view of the foregoing, it was hypothesised that trade liberalisation has stimulated
labour productivity growth (LPG) and is associated with structural change in
employment by being biased toward skilled workers in the Thai manufacturing
sector. The labour productivity growth performance variable was regressed on
protection variables to test this hypothesis. The outcome shows support for trade
liberalisation and LPG performance at the ISIC 2-digit level falling protection is
connected with rising LPG. The positive association between skilled employment
growth and LPG tends to show that productivity improvement has been biased
towards skilled workers. Skilled-biased productivity improvement is evident.
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The estimated wage premiums show that not only workers’ characteristics, but also
industry characteristics where workers are employed, are important in determining
wages. Wage premiums are found to be high in coke refined petroleum products and
nuclear fuel (ISIC-23) chemicals and chemical products (ISIC-24), publishing,
printing and reproduction of recorded media (ISIC- 22) and motor vehicles, trailers
and semi-trailers (ISIC-34). The industries identified are capital- and technologybased, and requires more skilled workers. Lower wage premiums were recorded in
food and beverage (ISIC-15), textiles (ISIC-17), dressing of leather (ISIC-19) and
wood and products of wood and cork (ISIC-20). These industries predominantly
require unskilled workers.

The attempt to link estimated industry wage premiums with explanatory variables
reflecting trade liberalisation and other labour characteristics generates support for
the liberalisation and manufacturing wage premiums hypothesis, where falling
protection at the sub-sector industry level is associated with rising wage premiums,
so that liberalised sub-sectors tend to show high wages. This reflects higher
allocation of resources towards high productivity and high skilled manufacturing
industries in response to reductions in tariffs over the last two decades.

Wage premiums analysis unambiguously shows the emerging importance of skilled
workers over unskilled workers. The chapter on skilled/unskilled workers confirmed
the above conclusion. Trade liberalisation increases skilled and unskilled gap in
Thailand both in wage premiums analysis and skill-biased analysis. There is a
tendency that skill-based industries are replacing traditional industries as indicated in
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the wage premium chapter. The attempt to link skilled/unskilled ratio with
explanatory variables such as trade and investment liberalisation variables and
technology variables generates support for a trade-related hypothesis and skill-biased
hypothesis.

In the case of the Thai manufacturing sector, trade liberalisation has stimulated
manufacturing productivity, but it causes industries to need more skilled workers,
raising manufacturing wage premiums and wage inequality between skilled workers
and unskilled workers. This process changed the structure of employment by being
biased toward skilled workers, and, then decreasing overall employment. At firm
level, the findings still supported the idea that trade liberalisation shift the demand
for skilled workers upward, raising wage inequality between skilled and unskilled
workers. Moreover, wage inequality has been intensified by the presence of (i) new
foreign partners, (i) exports and (ii) outsourcing for input abroad.

Further and continuous liberalisation is important to stimulate labour productivity
growth. However, care should be taken while liberalising in order to narrow the
wage premium gap. As a result, this policy would make Thai industries hire workers
at the same wage rate, reducing wage differential between workers in different
industries.

Even though trade liberalisation is important to stimulate labour productivity growth,
it has a negative side effect on employment which biases toward skilled workers.
Therefore, education and training programmes or policies to increase skills of
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workers are crucially important. Without these, trade liberalisation might cause
decreasing employment and skilled shortage in the Thai manufacturing sector.

9.2 POLICY IMPLICATIONS

Based on the empirical results from this study, trade liberalisation has basically
collated the Thai manufacturing output and labour market, thus causing them to be
sensitive to the external factors such as (i) the beginning of the liberalisation in 1994,
(ii) the Asian currency crisis, 1997-1998 (iii) the world oil price crisis, 2005 (iv) the
second tariff reform, 2000. As a result, future trade liberalisation policy should be
considered more seriously because it would affect these variables.

Regarding the effects of trade liberalisation on labour market, especially labour
productivity, industrial and skilled wage premium, this study finds that trade
liberalization has influenced on these variables. It is found to significantly raise LP,
industrial wage premium and skilled wage premium. According to these findings,
trade liberalisation remains important to keep the Thai manufacturing sector more
productive and remain high competiveness of the country. Therefore, this study
suggests that more liberalisation in this sector is important, especially in some
manufacturing, where protection is still relatively high. High protection for specific
industries too long might cause them to lose their competiveness because they have
low labour productivity. Therefore, continuous liberalisation policy is important.
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In this study, FDI is found to play an important role in stimulating labour
productivity growth in the Thai manufacturing sector. The explanation for this is FDI
is found to come with better knowledge and technology; FDI, therefore, will help to
stimulate LPG. However, getting benefits in knowledge and technology transfer is
important to both workers and business owners themselves. In order to achieve this,
the government should provide some benefits to foreign investors to provide training
programmes for their workers. This type of policy will benefit both manufactures
and workers at the same time.

In addition, this study shows that skilled employment is crucial for productivity
growth. Productivity-promotion policies are likely to have significant negative
effects employment of unskilled labour in the Thai manufacturing sector, thus with
an overall net impact of reducing the total manufacturing employment. This suggests
a trade-off between productivity and employment especially unskilled workers. To
raise productivity the country needs to sacrifice employment. Therefore, education
and training programmes aimed at skill-upgrading and re-training are important and
should be applied to solve this problem.

Besides stimulating labour productivity, trade liberalisation is found to stimulate
industrial wage premium, raising wage inequality among workers who are in
different industries even though the workers have the same characteristics.
Regarding the raising wage inequality, this problem can be relieved, if government
put importance on improving labour market, allowing employers to meet employees
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easier. As a result, wage inequality among workers driven by increasing industrial
wage premium would decrease.

In addition, this study also finds that industrial wage premium increases as skilled
employment increases. Theoretically, this implies that there has been a shift in
demand away from unskilled labour in favouring skilled workers in the Thai
manufacturing sector, driving Thai industrial sector to become skilled intensive, but
reducing the total employment dominated by unskilled workers. This implies the
need for programmes that reduces frictions in labour markets to relieve the negative
impact of this. Job-search assistance, counselling, training, re-employment services
and hoarding employment programmes should be applied. This kind of programmes
will help displaced unskilled workers to cope with negative effects of trade
liberalization, to raise their skills, and to be re-employed in industries where they are
most effective (Jansen and Lee, 2007). In addition, they benefits firms by reducing
(i) firms’ costs in searching for new workers and (ii) cost of training new workers
after economy returns backs to a normal situation (Bertora, 1993). This study
provides evidence for trade policies that take into account their effects on labour
markets. Without this, it might be harmful not only for domestic manufacturers but
also for, the Thai workers in the sector.

Besides increasing wage inequality between workers who are in different industries,
trade liberalisation also stimulates wage inequality between skilled and unskilled
workers within an industry. Based on the inverse relative demand for labour, tariff
reduction stimulates wage inequality between skilled and unskilled workers in the
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Thai manufacturing sector. This implies that that are the shift in the relative demand
for skilled to unskilled workers, extending wage inequality between both groups of
workers. As well as tariffs, Exports, FDI and intermediate input import are also
found to contribute wage inequality between skilled and unskilled workers. For these
effects, policy implications should focus on the labour market policy more than trade
policy. Increasing the supply of skilled workers is the most important way to solve
this problem. As evidence from this study suggests, training programmes for workers
should be implemented. Government should put more importance in utilizing all
workers to support the FDI. Besides this, government should provide subsidies or
benefits for firms which have training programmes for their workers.

In order to reduce the shortage of skilled labour and an increasing wage inequality,
Thailand needs to revise its immigration policy of unskilled labour from neighbours.
This policy benefits only the Thai manufacturers in reducing their cost of production,
but has no benefit to Thai workers. It hurts local unskilled workers and increases the
relative wages of skilled to unskilled workers in the Thai manufacturing sector. As a
result, wage inequality between both groups will be more severe. On the other hand,
Thailand should consider a skilled labour immigration policy instead. This should
ease the skilled shortage in the Thai manufacturing sector, reducing the wage
inequality problems.
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9.3 LIMITATIONS AND FURTHER RESEARCH

Even though evidence from this study is powerful in explaining how trade
liberalisation can affect the Thai manufacturing employment and so raise wage
inequality between workers in the Thai manufacturing sector, more research can be
undertaken in this area. The major problem of this study relates to data limitation
because some important data such as nominal rate of protection, effective rate of
protection, import penetration variables, workers’ wage by occupation and education
are available only in specific years and not classified according to the industrial data
classification (ISIC) used in this study. Converting all data might benefit the study in
obtaining a result but may cause discrepancies. Therefore, comparable and consistent
data are essential for a more comprehensive study in the future.

For further study, the firm codes are not available in the industrial surveys, so the
firm data from the surveys cannot be panelled. If firm codes were available at this
level, the result of this study would be more precise and could be applied to many
current economic techniques to explain the effects of employment and wage
inequality in the Thai manufacturing sector.

In addition, this study focuses only on how trade liberalisation has an effect on
labour productivity, manufacturing wage premiums and wage inequality in the Thai
manufacturing sector. If data in agriculture and service sectors are available and can
be matched, the study on this topic, which includes all three sectors (agriculture,
industrial and service sectors) together, would be more powerful to explain (i) the
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structural change in employment and (ii) wage inequality and (iii) resource
allocation (workers) between sectors.

Accordingly the firm level data, in the industrial survey would provide more
information on workers such as (i) proportion of foreign workers to Thai workers, (i)
education level and (ii) the wage each type of workers receive. These kinds of data
will be valuable for future study in this area. It could cover how economic
liberalisation (trade, capital, intermediate inputs and workers) has an effect on
productivity, employment and wage inequality in Thailand.
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APENDIXES

Appendix 1: Manufacturing According to ISIC Standard at Two Digit Level
and A Number of Observations (Firms) in The Thai Manufacturing Sector
from 1991 to 2007
1991

1994

1997

2000

2003

15:Food and beverage

Industry

339

230

357

565

808

16:Tobacco products

18

14

3

12

16

20

83

17:Textiles

67

71

151

121

273

1,122

1,805

18:Wearing apparel

38

36

98

42

94

1,221

1,529

19:Dressing of leather

14

22

37

63

114

473

723

20:Wood and products of wood and cork

76

54

96

93

142

597

1,058

21:Paper and paper products

19

27

71

47

111

635

910

22:Publishing, printing and reproduction of recorded media

32

19

92

83

86

919

1,231

2

5

11

12

27

60

117

24:Chemicals and chemical products

58

70

154

119

199

1,140

1,740

25:Rubber and plastics products

61

72

233

153

287

1,995

2,801

26:Other non-metallic mineral products

98

85

277

171

320

1,140

2,091

27:Basic metals

26

21

64

50

75

527

763

28:Fabricated metal products, except machinery and

20

44

285

225

339

2,149

3,062

19

35

166

105

177

987

1,489

30:Office, accounting and computing machinery

0

2

8

12

9

39

70

31:Electrical machinery and apparatus n.e.c

6

22

58

49

83

424

642

32:Radio, television and communication equipment and

6

13

40

40

97

390

586

1

6

17

36

48

110

218

23

34

142

106

105

627

1,037

23:Coke refined petroleum products and nuclear fuel

2007

Total

2,532

4,831

equipment
29:Machinery and equipment n.e.c.

apparatus
33:Medical, precision and optical instruments, watches and
clocks
34:Motor vehicles, trailers and semi-trailers
35:Other transport equipment

6

15

27

32

70

198

348

36:Furniture

41

72

164

144

283

1,294

1,998

37:Recycling

0

0

7

5

2

21

35

970

969

2,558

2,285

3,765

18,620

29,167

Total

Source: Industrial Surveys, National Statistical Office, Thailand
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Appendix 2: Employment Share by Industry from 1991 to 2007

Industry

1991

1994

1997

2000

2003

2007

15

21.80

23.97

16.60

21.95

22.47

16.51

16

3.96

3.25

0.73

2.01

1.03

0.26

17

17.66

10.86

9.28

8.34

8.82

8.50

18

7.73

8.71

7.28

3.34

4.25

8.42

19

1.92

2.35

3.68

3.06

4.34

3.21

20

2.43

3.75

2.46

2.93

2.77

2.89

21

1.71

1.78

1.81

1.21

1.91

2.08

22

1.60

1.17

2.06

1.99

1.27

2.00

23

0.30

1.40

0.30

0.47

0.32

0.22

24

2.54

4.16

3.86

2.62

3.37

4.27

25

6.70

6.70

7.97

7.08

6.93

8.18

26

10.85

8.58

6.50

5.10

5.87

4.58

27

2.01

1.33

1.81

1.47

1.11

1.89

28

1.84

2.47

5.49

5.10

4.20

5.83

29

3.00

2.70

4.70

3.78

3.63

4.26

30

0.01

0.09

2.81

2.30

1.22

1.24

31

0.81

1.56

3.49

5.26

2.54

3.28

32

4.47

4.31

4.64

6.52

5.81

7.79

33

0.14

0.55

1.03

1.70

1.44

1.06

34

2.17

3.77

4.46

3.23

3.72

4.24

35

0.15

0.86

0.92

0.93

1.92

1.23

36

6.21

5.67

8.08

9.53

11.03

8.01

37

NA

NA

0.04

0.08

0.04

0.06

Source: Unpublished data from Statistical Office, Thailand
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Appendix 3: Skilled-Employment Share by Industry between 1991 and 2007
Industry
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

1991
0.40
0.45
0.11
0.09
0.05
0.20
0.14
0.51
0.13
0.33
0.14
0.17
0.31
0.19
0.15
NA
0.20
0.15
0.06
0.31
0.17
0.10
NA

1994
0.28
0.31
0.14
0.11
0.13
0.19
0.18
0.50
0.28
0.39
0.13
0.17
0.18
0.15
0.13
0.40
0.18
0.16
0.16
0.27
0.17
0.10
NA

1997
0.21
0.05
0.12
0.14
0.16
0.16
0.27
0.37
0.54
0.34
0.13
0.23
0.18
0.16
0.18
0.05
0.20
0.14
0.12
0.22
0.12
0.20
0.17

2000
0.19
0.52
0.11
0.14
0.14
0.14
0.17
0.26
0.28
0.30
0.12
0.16
0.23
0.20
0.13
0.15
0.10
0.11
0.13
0.34
0.19
0.11
0.16

Source: Unpublished data from Statistical Office, Thailand

2003
0.20
0.60
0.09
0.11
0.17
0.10
0.20
0.30
0.30
0.27
0.14
0.17
0.19
0.17
0.19
0.13
0.15
0.12
0.08
0.22
0.15
0.11
0.41

2007
0.19
0.37
0.11
0.10
0.12
0.16
0.17
0.24
0.31
0.26
0.14
0.17
0.16
0.15
0.17
0.20
0.17
0.14
0.13
0.17
0.19
0.14
0.12
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Appendix 4: Manufacturing Average Tariff Rate from 1991 to 2007

Industrial

1991

1994

1997

2000

2003

2007

15 Food and beverage

43.33

42.50

41.6

39.70

32.78

31.15

16 Tobacco products

NA

60.00

51.40

60.00

60.00

60.00

17 Textiles

60.00

53.33

30.10

20.20

24.35

20.32

18 Wearing apparel

75.00

65.00

41.30

46.90

36.79

27.40

19 Dressing of leather

100.00

70.00

28.00

19.40

21.10

18.33

20 Wood and products of wood and cork

15.00

40.00

17.90

16.10

15.20

9.30

21 Paper and paper products

10.00

10.00

18.40

15.20

12.66

5.06

NA

17.50

20.00

17.10

15.02

3.66

23 Coke refined petroleum products and nuclear fuel

30.00

27.50

NA

5.70

3.44

5.13

24 Chemicals and chemical products

30.00

57.50

15.90

10.10

6.49

4.15

25 Rubber and plastics products

30.00

55.00

33.70

25.30

23.53

8.60

26 Other non-metallic mineral products

20.00

20.00

24.40

17.20

14.75

9.98

27 Basic metals

30.00

18.00

10.80

9.00

9.66

2.68

28 Fabricated metal products, except machinery and equipment

30.00

32.50

22.90

18.70

NA

11.74

29 Machinery and equipment n.e.c.

41.67

47.33

10.00

8.50

NA

5.13

30 Office, accounting and computing machinery

30.00

30.00

NA

NA

7.72

2.15

31 Electrical machinery and apparatus n.e.c

40.00

40.00

16.50

13.00

NA

6.59

32 Radio, television and communication equipment and apparatus

45.00

45.00

NA

NA

NA

6.68

33 Medical, precision and optical instruments, watches and clocks

40.00

35.00

NA

NA

NA

4.65

34 Motor vehicles, trailers and semi-trailers

21.67

31.67

NA

NA

43.44

30.24

35 Other transport equipment

32.50

32.50

26.30

25.60

16.45

13.25

36 Furniture

70.00

60.00

40.00

20.00

NA

15.17

37 Recycling

NA

NA

NA

NA

NA

NA

22 Publishing, printing and reproduction of recorded media

Source: World Integrated Trade Solution (WITS)

183

Appendix 5 : OLS Model with HHI Variable (Labour productivity chapter)
OLS(HHI)
0.0358
(0.0776)
0.5235***
(0.0417)
-0.2301*
(0.1312)
0.1757*
(0.1033)
-0.1262***
(0.0328)
-0.3672
(0.2763)
-0.0105
(0.0861)
85
32.6862
0.7154
147.9136

Variables
kg
yg
%tariff
skill_eg
emp
HHI
constant
N
F
r-squared
AIC
Source: Calculated by author

Appendix 6 : The Haussmann Test (Labour Productivity Growth)

kg
yg
%tariff
skill
emp

(b)
FE

(B)
RE

(b-B)
Difference

-0.07783
0.50626
-0.35841
0.24213
-0.11291

0.03517
0.51954
-0.23485
0.17174
-0.13539

-0.11300
-0.01328
-0.12356
0.07039
0.02247

Sqrt(diag(V_b-V_B))
S.E.
0.05564
0.01978
0.07410
0.05719
0.01512

Note: b = consistent under Ho and Ha; obtained from xtreg, B = inconsistent
under Ha, efficient under Ho; obtained from xtreg,
Ho: difference in
coefficients not systematic.
chi2(5) = (b-B)'[(V_b-V_B)^(1)](b-B) = 6.18
Prob>chi2 =
0.2890, Note: The Hausman test
Prob > 0.171 which is higher than 0.05. It shows that RE is preferred
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Appendix 7: The Model of Labour Productivity Growth (Endogenous
Problem)

ENDO
0.2644*
0.1486
0.3328***
0.1226
0.1320
0.1939
0.2036
0.1400
-0.0800
0.0527
-0.1193
0.0745
-0.0288
0.0789
0.0602**
0.0260
1.4235
0.8917
51
0.7198

Variables
yg
kg
%tariff
skill
emp
input_import
export
fdi
constant
N
R-squared

Source: Calculated by author

Appendix 8: The Test of Endogeneity (Manufacturing Wage Premiums)
Tests of endogeneity
Ho: variables are exogenous
Durbin (score) chi2(1)
Wu-Hausman F(1,41)

Source: Calculated by author

=
=

3.9730
1.83264

(p
(p

=
=

0.0462)
0.1884)
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Appendix 9: The Hausmann Test (Relative Skilled to Unskilled Wage)
(b)
FE

(B)
RE

(b-B)
Difference

Sqrt(diag(V_b-V_B))
S.E.

s/u

-0.23283

-0.23224

-0.00059

0.000383

trend

-0.03208

-0.03204

-4.2E-05

0.000191

Source: Calculated by author. Note: b = consistent under Ho and Ha; obtained from
xtreg, B = inconsistent under Ha, efficient under Ho; obtained from xtreg, Ho:
difference in coefficients not systematic.
chi2(5) = (b-B)'[(V_bV_B)^(-1)](b-B) = 2.78
Prob>chi2 =
0.2485

Appendix 10: Summary Statistics of the Thai Manufacturing, 1991-2007
Average wage
Labour force
Manu.GDP to Thai GDP (%)
Manu. employment (%)
Average age (years)
Primary school (%)
Secondary school (%)
University (%)
Simple average applied rate*

1991
3801.87
2142.90
28.24
11.13
34.22
65.22
20.30
14.48
44.00

1994
4654.83
32582.30
28.08
12.00
34.19
69.16
21.74
9.10
20.00

1997
5344.43
33560.70
28.75
12.94
33.68
59.02
28.91
12.07
23.10

2000
5350.05
33342.40
34.59
15.37
34.13
58.00
32.98
9.02
17.00

2003
6604.36
35483.55
34.83
15.24
35.29
55.13
39.28
5.59
11.00

2007
7601.77
37380.45
35.57
14.69
37.11
50.54
42.43
7.03
8.70

Source: NSEDB (2011) Note: * The simple average applied rate are from WTO
policy review and the data in 1997 and 2000 are not available so the author provide
the data of 1995 and 1999 instead.
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Appendix 11 : Labour Productivity by Industry from 1991 to 2007
Industry
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

1991
1536
462
1962
1420
722
920
2056
470
40795
1336
2034
1945
1224
3689
1563
NA
2328
2347
615
18930
339
1832
NA

1994
1820
755
1114
579
631
574
4593
3720
45947
2064
1667
911
1131
1465
3248
2941
1448
1446
451
1911
1982
690
NA

1997
719
44
334
197
381
453
1303
444
1180
915
562
487
1474
644
445
160
422
3235
166
626
312
606
422

2000
1352
1141
622
457
756
533
1445
486
19739
2870
895
478
1760
769
991
4882
1032
990
725
830
584
433
1428

2003
1854
1211
680
465
632
875
2344
513
15787
4227
1070
874
2825
1064
1102
7500
1348
1205
778
2819
970
568
2087

2007
1945
950
828
504
699
887
1490
712
11410
3300
1401
1862
3360
1020
1357
5645
1641
1899
1170
3072
943
677
1283

Source: Calculated by the author. Note: NA = Not Available. (Unit in 1,000
Baht)

187

Appendix 12: Break Points and Corresponding Critical Value

Appendix 12.1: Break Points and Corresponding Critical Value
Break points

(TB/T, TB2/T)

Critical Values
1%

5%

10%

=

(0.2, 0.4)

-6.16

-5.59

-5.27

=

(0.2, 0.6)

-6.41

-5.74

-5.32

=

(0.2, 0.8)

-6.33

-5.71

-5.33

=

(0.4, 0.6)

-6.45

-5.67

-5.31

=

(0.4, 0.8)

-6.42

-5.65

-5.32

=

(0.6, 0.8)

-6.32

-5.73

-5.32

Note: The critical values above come from table 2 in Lee and Strazicich (2003)

Appendix 12.2: Break Point and Corresponding Critical Values
Break points

(TB/T)

Critical Values
1%

5%

10%

=

0.1

-5.11

-4.50

-4.21

=

0.2

-5.07

-4.47

-4.20

=

0.3

-5.15

-4.45

-4.18

=

0.4

-5.05

-4.50

-4.18

=

0.5

-5.11

-4.51

-4.17

Note: The critical values above come from table 2 in Lee and Strazicich (2003)
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Appendix 13: The Result from ADF Unit Root Test
Variables

Level without trend

Level with trend

k

t-statistics

1



k

t-statistic

1



2

et

7

-0.24

0.11

-0.010

5

-3.04

4.534

-0.542

0.003

w/ct

0

-1.72

-0.454

-0.099

0

-1.79

-0.526

-0.111

0.001

gdpt

1

-0.22

-0.093

-0.006

0

-4.33***

4.886

-0.504

0.013

i_mt

1

-1.08

0.822

-0.079

0

-3.00

2.870

-0.287

0.003

c_mt

0

-1.14

0.783

-0.061

0

-2.36

2.462

-0.200

0.003

xt

2

-0.45

0.257

-0.017

4

-4.89***

12.237

-0.951

0.020

Note: All time series data are performed in the form of natural logarithm. The ***
denotes the significance at one percent levels. k is he lag lengths were chosen by
Schwarz Information Criterion (SIC)
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Appendix 14 : The Changes in Returns If Workers Moving from One Sector to Others

Source: Calculated by author
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